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IRREVERSIBLE INHIBITORS OF TYROSINE KINASES 

FIELD OF THE INVENTION 

This invention relates to compounds that are 
irreversible inhibitors of tyrosine kinases. This 
invention also relates to a method of treating cancer, 
atherosclerosis, restenosis, endometriosis, and 
psoriasis, and to a pharmaceutical composition that 
comprises a compound that is an irreversible inhibitor 
of tyrosine kinases. 

BACKGROUND OF THE INVENTION 

Cancer has been viewed as a disease of the 
intracellular signalling system, or signal transduction 
mechanism. Cells receive instructions from many 
extracellular sources, instructing them to either 
proliferate or not to proliferate. The purpose of the 
signal transduction system is to receive these and 
other signals at the cell surface, get them into the 
cell, and then pass the signals on to the nucleus, the 
cytoskeleton, and transport and protein synthesis 
machinery . 

The most common cause of cancer is a series of 
defects, either in these proteins, when they are 
mutated, or in the regulation of the quantity of the 
protein in the cell such that it is over or under 
produced. Most often, there are key lesions in the 
cell which lead to a constitutive state whereby the 
cell nucleus receives a signal to proliferate, when 
this signal is not actually present. This can occur 
through a variety of mechanisms. Sometimes the cell 
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may start to produce an authentic growth factor for its 
own receptors when it should not, the so-called 
autocrine loop mechanism. Mutations to the cell 
surface receptors, which usually signal into the cell 
5 by means of tyrosine kinases, can lead to activation of 
the kinase in the absence of ligand, and passing of a 
signal which is not really there. Alternatively, many 
surface kinases can be overexpressed on the cell 
surface leading to an inappropriately strong response 
10 to a weak signal. There are many levels inside the 

cell at which mutation or overexpression can lead to 
the same spurious signal arising in the cell, and there 
are many other kinds of signalling defects involved in 
cancer. This invention touches upon cancers which are 
15 driven by the three mechanisms just described, and 

which involve cell surface receptors of the epidermal 
growth factor receptor tyrosine kinase family (EGFR) . 
This family consists of the EGF* receptor (also known as 
Erb-Bl) , the Erb-B2 receptor, and its constitutively 
20 active oncoprotein mutant Neu, the Erb-B3 receptor and 

the Erb-B4 receptor. Additionally, other biological 
processes driven through members of the EGF family of 
receptors can also be treated by compounds of the 

~ invention "described below. - - _ . 

25 The EGFR has as its two most important ligands 

Epidermal Growth Factor (EGF) and Transforming Growth 
Factor alpha (TGFalpha) . The receptors appear to have 
only minor functions in adult humans, but are 
apparently implicated in the disease process of a large 
30 portion of all cancers, especially colon and breast 

cancer. The closely related Erb-B2, Erb-B3, and Erb-B4 
receptors have a family of Heregulins as their major 
ligands, and receptor overexpression and mutation have 
been unequivocally demonstrated as the major risk 
35 factor in poor prognosis breast cancer. Additionally, 

it has been demonstrated that all four of the members 
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of this family of receptors can form heterodimeric 
signalling complexes with other members of the family, 
and that this can lead to synergistic transforming 
capacity if more than one member of the family is 
overexpressed in a malignancy. Over express ion of more 
than one family member has been shown to be relatively 
common in human malignancies. 

In addition to cancer^ restenosis is also a 
disease in which undesTred cellular proliferation 
occurs. Restenosis involves the proliferation of 
vascular smooth muscle cells. Restenosis is a major 
clinical problem associated with coronary angioplasty 
and other medical procedures. Restenosis generally 
occurs within about 0 to 6 months in about 30% to 50% 
of patients who undergo balloon angioplasty to clear 
clogged coronary arteries in an effort to treat heart 
disease due to occluded arteries . The resulting 
restenosis causes substantial patient morbidity and 
health care expense. 

The process of restenosis is initiated by injury 
of the blood vessel, including arteries and veins, with 
the subsequent release of thrombogenic , vasoactive, and 
mitogenic factors. Endot heli al and deep vessel injury 
leads to platelet aggregation, thrombus formation, 
inflammation, and activation of macrophages and smooth 
muscle cells. These events induce the production of 
and release of growth factors and cytokines, which in 
turn may promote their own synthesis and release from 
target cells. Thus, a self -perpetuating process 
involving growth factors such as EGF, platelet derived 
growth factor (PDGF) or fibroblast growth ' factor (FGFs) 
is initiated. Thus, it would be useful to have 
irreversible inhibitors of signal transduction 
pathways, particularly of tyrosine kinases like EGF, 
PDGF, FGF, or src tyrosine kinases. *"""" 




wo 97/38983 PCT/US97/05778 

The proliferative skin disease psoriasis has no 
good cure at present. It is often treated by 
anticancer agents such as methotrexate, which have very 
serious side effects, and which are not very effective 
5 at the toxicity limited doses which have to be used. 

It is believed that TGF alpha is the major growth 
factor overproduced in psoriasis, since 50% of 
transgenic mice which over express TGF alpha develop 
psoriasis. This suggests that a good inhibitor of EGFR 
10 signalling could be used as antipsoriatic agent, 

preferably, but not necessarily, by topical dosing. 

It is especially advantageous to have irreversible 
tyrosine kinase inhibitors when compared to reversible 
inhibitors, because irreversible inhibitors can be used 
15 in prolonged suppression of the tyrosine kinase, 

limited only by the normal rate of receptor 
resynthesis, also called turnover. 

Additional information on the role of src tyrosine 
kinases in biological processes relating to cancer and 
20 restenosis can be found in the following documents, 

which are all hereby incorporated by reference. 

Benjamin C.W. and Jones D.A, Platelet-Derived 
Growth Factor Stimulates Growth Factor Receptor Binding 

- — Protein- 2 -Association With Src In Vascular Smooth 

25 Muscle Cells, JBC, 1994;269:30911-30916. 

Kovalenko M., et al . , Selective Platelet-Derived 
Growth Factor Receptor Kinase Blockers Reverse 
Cis-transformation, Cancer Res, 1994;54:6106-6114. 
Schwartz R.S., et al.. The Restenosis Paradigm 
30 Revisted: An Alternative Proposal for Cellular 

Mechanisms, J Am Coll Cardiol, 1992;20:1284-1293. 

liibby P., et al., Cascade Model for Restenosis - A 
Special Case of Atherosclerosis Progression, 
Circulation, 1992;86:47-52. 
35 Additional information on the role of EGF tyrosine 

kinases in biological processes relating to cancer and 
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restenosis can be found in the following document which 
is hereby incorporated by reference. 

Jonathan Blay and Morley D. Hollenberg, 
Heterologous Regulation Of EGF Receptor .Function In 
Cultured Aortic Smooth Muscle Cells, Eur J PhsLrmaiCol , 
Mol Pharmacol Sect, 1989 ; 172 ( 1) : 1-7 . . .. 

Information that shows that antibodies to EGF or 
EGFR show in vivo antitumor activity can be found in 
the following documents which are hereby incorporated 
by reference • 

Modjtahedi H., Eccles S., Box G., Styles J., 
Dean C, Immunotherapy Of Human Tumour Xenografts 
Over expressing The EGF Receptor With Rat Antibodies 
That Block Growth Factor-Receptor Interaction, Br cJ 
Cancer, 1993 ; 67 : 254-261 . 

Kurachi H. , Morishige K.I,, Amemiya K. , Adachi H., 
Hirota K., Miyake A., Tanizawa O, Importance Of 
Transforming Growth Factor Alpha /Epidermal Growth 
Factor Receptor Autocrine Growth Mechanism In An 
Ovarian Cancer Cell Line In Vivo, Cancer Res, 
1991;51:5956-5959. 

Masui H., Moroyama T. , Mendelsohn J, Mechanism Of 
Antitumor Activity In Mice For -Anti -Epidermal Growth 
Factor Receptor Monoclonal Antibodies With Different 
Isotypes, Cancer Res, 1986;46:5592-5598. 

Rodeck U. , Herlyn M., Herlyn D. , Molthoff C, 
Atkinson B., Varello M., Steplewski Z., Koprowski H., 
Tumor Growth Modulation By A Monoclonal Antibody To The 
Epidermal Growth Factor Receptor: Immunologically 
Mediated And Effector Cell -Independent Effects, Cancer 
Res, 1987 ; 47 : 3692-3696 . 

Guan E., Zhou T., Wang J., Huang P, , Tang W. , 
Zhao M., Chen Y,, Sun Y, Growth Inhibition Of Human 
Nasopharyngeal Carcinoma In Athymic Mice By 
Ant i- Epidermal Growth Factor Receptor Monoclonal 
Antibodies, Interna t J Cell Clan, 1989 ; 7 : 242-256 , 
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Masui H,, Kawamoto T., Sato J.D., Wolf B., 
Sato G., Mendelsohn J, Growth Inhibition Of Human Tumor 
Cells In Athymic Mice By Ant i -Epidermal Growth Factor 
Receptor Monoclonal Antibodies, Cancer Res, 
1984;44:1002-1007. 

In addition, the following documents show the 
antitumor activity of protein tyrosine kinase 
inhibitors. The documents are hereby incorporated by 
reference. 

Buchdunger E., Trinks U., Mett H., Regenass U./ 
Muller M., Meyer T. , McGlynn Pinna L.A., 
Traxler P., LydonN.B. 4 , 5-Dianilinophthalimide : A 
Protein Tyrosine Kinase Inhibitor With Selectivity For 
The Epidermal Growth Factor Receptor Signal 
Transduction Pathway And Potent In Vivo Antitumor 
Activity, Proc Natl Acad Sci USA, 1994;91:2334-2338. 

Buchdunger E., Mett H., Trinks U., Regenass U., 
Muller M., Meyer T., Beilstein P., Wirz B., 
Schneider P., Traxler P., Lydon N. 4,5-Bis(4- 
Fluoroanilino) Phthalimide: A Selective Inhibitor Of 
The Epidermal Growth Factor Receptor Signal 
Transduction Pathway With Potent In Vivo Mdd Antitumor 
Activity, Clinical Cancer Research, 1995;1:813-821. 

Compounds that are reversible inhibitors, of _ 
tyrosine kinases have been described in U.S. Patent 
Numbers 5,457,105, 5,475,001, and 5,409,930 and in PCT 
publication Numbers WO 9519774 and WO 9519970. The 
presently disclosed compounds, which are structurally 
different from the tyrosine kinase inhibitors described 
in the above- identified documents, are irreversible 
inhibitors of tyrosine kinases. 
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SUMMARY OF THE INVENTION 



10 



The present invention provides compounds having 
the Formula I . 




13 i.^«^P V 




15 



wherein X is -D-E-F and Y is -SR^ . halogen, -OR^ , 

-NHr3, or hydrogen, or X is -SR^ , halogen, -OR^ , 
-NHR^. or hydrogen, and Y is -D-E-F; 



20 



25 



30 



35 



R^ H 



D IS -N-, -0-, -C-, -N ^N-, -N 0-, -C ^N- , -( 



H 



H H 



O O 

II II 
E is -C-, -S-, 

J 
O 



H H 



O 
I 



OR^ 



H H 



H 



r f 

-O-Cj:-, -S-y-, or absent; 
H 



H 

O 
II 

or -S- 



40 



^r5 



F is "^=^' -CsC-rS, 
H 



or -C=C=C|:; 

H 
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O 



O 



provided that when E is 



S- or -S~, 



D is not 



O 



or -0( 



10 



15 



20 



R-^ is hydrogen, halogen, or Ci|-Cg alkyl; 

R^, R-^, and R^ are independently hydrogen, C]^-Cg alkyl, 

- (CH2 ) ^-N-piperidinyl , - (CH2 ) y^-N-piperazinyl, 

- { CH2 ) -piper az inyl [N4 - ( C;^ -C 5 ) alkyl ] , 

- (CH2)n-"N-pyrrolidyl, - {CH2 )n-Py^i^i^yl' 

- {CH2)n"N"i^i^^^^yi' - (CH2 ) j^-imidazoyl, 

- ( CH2 ) ^-N-morpholino , - { CH2 ) n"^" thiomorpholino , 

- (CH2 ) j^-N-hexahydroazepine or substituted C^-Cg 
alkyl, wherein the substituents are selected from 

t 

-OH, -NH2, or -N-B, A and B are independently 

hydrogen, C2-C5 alkyl, -(CH2)nOH, 

- (CH2)n-N-piperidinyl, - (CH2 ) ^-N-piperazinyl, 

- (CH2)n-Ni-piperazinyl[N4- (C^^-Cg) alkyl] , 
- (CH2)n-N-pyrrolidyl, - (CH2 ) ^-N-pyridyl , 

- {CH2) n-i^i^^2<^yl' - (CH2)n"N-imidazoylj; 

, 7?- , or 7? are independently hydrogen, halogen, 

C^^-Cg alkyl, C3-C8 cycloalkyl, C^-Cg alkoxy, C3-C8 
cycloalkoxy, nitro, C^^-Cg perf luoroalkyl, hydroxy, 
^1"^6 acyloxy, -NH2, -NH(Ci-C5 alkyl), -NtCi-Cg 
alkyl}2, -NH{C3-Cg cycloalkyl) , -N{C3-Cg 
cycloalkyl) 2/ hydroxytnethyl , C^-Cg acyl, cyano, 
azido, C-^-Cg thioalkyl, Ci-Cg sulf inylalkyl, C^-Cg 
sulf onylalkyl, C3-C3 thiocycloalkyl , C3-C3 
sulf inylcycloalkyl, C3-C0 sulf onylcycloalkyl, 
mercapto, C^^-Cg alkoxycarbonyl, C3-C3 
cycloalkoxycarbonyl, C2-C4 alkenyl, C^-Cg 
cycloalkenyl, or C2-C4 alkynyl; 
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is hydrogen, halogen, C^^ -C^-perf luoroalkyl , 
1, l-difluoro{C2-C6) alkyl, C^^-Cgalkyl, 
" ( ^^2 ^ n"^"PiP^^i^i^y 1 ' - ( ) n-piperazinyl , 
-(^^2)n'P^P®^a2inyl[N4-(C^-C6)alkyl] , 
" f ^^2 J n"^"Py^^olidyl ' - (CH2 ) n-pyridinyl , 
" <^^2 ' n"^"i"*i^a2:oyl, - (CH2 ) n-N-morpholino , 
- (CH2 ) n"N-thiomorpholino, -C=CH2 , 



-CH=CH- ( Ci -Cg ) alkyl , - ( CH2 ) ^^N-hexahydroazepine , 
- (CH2 ) nNH2 , - (CH2 ) nNH (Ci-Cgalkyl ) , 
- ( CH2 ) ( Ci -Cgalkyl ) 2 . -1 -0x0 ( -Cg ) alkyl , 
carboxy , (C^ -C5 ) alkyloxycarbonyl , 
N- (C;^-Cg)alkylcarbamoyl, phenyl or substituted 
phenyl, wherein the substituted phenyl can have 
from one to three substituents independently 
selected from , 2^ , or a monocyclic 

heteroaryl group, and each C^-Cg alkyl group above 
in can be substituted with -OH, -NH2 or -NAB, 

where A and B are as defined above, is hydrogen 

or C^-Cg alkyl; R^^ is hydrogen or halogen; and 
n is 1 to 4, p is 0 or 1, and the pharmaceutically 
acceptable salts, esters, amides, and prodrugs 
thereof . 

In a preferred embodiment of the compound of 
Formula I, and Z^ are hydrogen, and Z^ is a halogen. 

In a more preferred embodiment of the compounds of 
Formula I, Z^ is bromine. 

In another more preferred embodiment of the 
compounds of Formula I, the bromine is located at the 3 
or meta position of the phenyl ring. 

In another preferred embodiment, is hydrogen, 

Z^ is F, and Z^ is CI . . • 

In another more preferred embodiment, Z^ is 
hydrogen, Z^ is F, and Z^ is CI, wherein Z^ is located 
at the 4 position, and Z-^ is located at the 3 position 
of the phenyl ring. 



H 



15 



25 
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^0 



In another preferred embodiment of the compounds 

of Formula I , 

R*^0 CHR^ 
i 11 II . 

5 X is -N-C-C-R-^, and Y is hydrogen, or 

R^O CHR^ 
I i I . 

X is hydrogen, and Y is -N-C-C-R-*-. 

In another preferred embodiment of the compounds 
10 of Formula I, Y is -D-E-F, and -D-E-F is 

r2 0 R^ R^ 

I II i I 
— N-C-C=CH 



30 



R^ 0 R^ R^ 



— N-S-C=CH , or 
II 
O 



r2 0 R^ R^ 
III I I 
20 — N-P-C=CH 

OR^ 



In another preferred embodiment of the compounds 
of Formula I, X is -D-E-F, and -D-E-F is 



R^O R^ R^ 
I 11 I I 
— N-C-C=CH 



R^ O R^ R^ 

Mil I 

— N-S-C=CH , or 



R^O R^ R^ 



I II I I 
35 _j^.p_Q=Qj 

' 2 
OR^ 
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In another preferred embodiment of the compounds 
of Formula I, is hydrogen. 

In another preferred embodiment of. the compounds 
of Formula I, Y is -D-E-F and X is . -O {CH2) n~"^<^^Pholino . 

In another preferred embodiment of the compounds 
of Formula I, is carboxy, (C1-C5 alkyl ) oxycarbonyl 

or C2-C5 alkyl. 

In another preferred embodiment of the compounds 
of Formula I, Y is -D-E-F and X is -O (CH2) n^^^rpholino. 

In another preferred embodiment of the compounds 
of Formula I, Y is -D-E-F and X is -O- (CH2) 
piperazinyl [N^ - (C^-C^) alkyl] . 

In another preferred embodiment of the compounds 
of Formula I, Y is -D-E-F and X is -O- ( CH2 ) n" i^^^^^oyl . 

In another embodiment, the present invention 
provides compounds having the Formula II 



20 



HN- 
I 

Q 




II 
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wherein Q is 




10 




N ^ 

i| T 




15 



20 



25 



p is 0 or 1; 

X is -D-E-F, and Y is -SR^, -OR^, -NHR-^ or hydrogen, or 

X is -SR^, -OR^, -NHR-^ or hydrogen, and Y is 

-D-E-F; 
=2 



D is -N-, -0-, - 



H H H H 



-or4 


, -NHR^ 


f 


f T 




-N — ^N- , 


H 




r2 


r2 


H 


-0-cj:-, 

H 



■ -rr t 

H H H 



H 



30 



0 0 0 

g fl 



0 



E is -C-, -S-, -P-, or -S-; 



OR^ 



35 



rH^ 



F is -C=(j:. -CsC-R^, or -C=C=^; 

H H 
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O O 

II B 

provided that when E is -S- or -S-, D is not 



^2 r2 ' 

-iji-cj:-, or -ocj:; 

10 H H H 

is hydrogen, halogen, or C-j^-C^ alkyl ; 
, R^, and R^ are independently hydrogen, C^-C^ alkyl, 

- {CH2 ) j^-N-piperidinyl , - {CH2 ) ^-N-piperazinyl , 

15 - (CH2 )n-N-pyrrolidyl, - (CH2 ) ^-Pyridinyl , 

- (CH2 ) jj-N-imidazoyl , - (CH2 ) j^-imidazoyl , 

- (CH2 ) j^-N-morpholino, - (CH2 > ^-N- thiomorpholino, 

- (CH2 ) n"N""^^^^l^y^^o^zepine or substituted C^-C^ 
alkyl, wherein the substituents are selected from 

20 

-OH, -NH2 , or -N-B, A and B are independently 
hydrogen, C^-C^ alkyl, - {CH2) ^OH, 

- (CH2 ) j^-N-piperidinyl, - (CH2 ) j^-N-piperazinyl , 
25 - (CH2 ) n-N^-piperazinyl (C;^-C5 ) alkyl ] , 

- (CH2 ) n-N-pyrrolidyl , - (CH2 ) ^-N-pyridyl , 

- (CH2 ) jj-imidazoyl , or - (CH2 ) j^~N-imidazoyl ; 

E-^ , E^, and E*^ are independently halogen, ^i^^s ^i^yi / 
C3-C3 cycloalkyl, ^i-C^ alkoxy, C3-Cg cycloalkoxy, 

30 nitro, C^-Cg perf luoroalkyl , hydroxy, C^-Cg 

acyloxy, -1^2, -NHCCi-Cg alkyl), -N(C3^-C5 alkyl) 3, 
-NH(C3-C8 cycloalkyl), -N{C3-C8 cycloalkyl)2/ 
hydroxymethyl , C^^-Cg acyl, cyano, azido, C^-Cg 
thioalkyl, C^^-Cg sulf inylalkyl, C-j^-Cg 

35 sulfonylalkyl, C3-C8 thiocycloalkyl , C3-Cg 

sulfinylcycloalkyl, C3-C8 sulf onylcycloalkyl , 
mercapto, C^-Cg alkoxycarbonyl , C3-CQ 
cycloalkoxycarbonyl, C2-C4 alkenyl, C^-Cg 
cycloalkenyl , or C2-C^ alkynyl; 
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is hydrogen, halogen, C-j^-Cg-perf luoroalkyl , 
1, l-difluorotC^^-Cgjalkyl, C-^-Cg alkyl, 
- (CH2)n"N-piperidinyl, - (CH2 ) ^-pip^razinyl , 

- ( CH2 ) ^-piperazinyl [N4 - ( C;^ -Cg ) alkyl ] , 

5 - (CH2 ) j^-N-pyrrolidyl , - (CH2 ) j^-pyridinyl, 

- (CH2)n"N-imidazoyl, - (CH2 ) j^-N-morpholino, 

- {CH2 ) j^-N-thiomorpholino, -y=CH2 , 

H 

10 -CH=CH- (C^-Cg) alkyl, - (CH2) j^-N-hexahydroazepine, 

-(CH2)nNH2,-(CH2)nNH{Ci-C5 alkyl), 
-(CH2)nN<Ci-Cg alkyl)2, -1-oxo (C;^-C6 ) alkyl , 
carboxy , ( C^^ -Cg ) alkyloxycarbonyl , 
N- (C2-Cg)alkylcarbamoyl, phenyl or substituted 

15 phenyl, wherein the substituted phenyl can have 

from one to three substituents independently 
selected from Z"^ , Z^, or a monocyclic 
heteroaryl group, and each C^j^-Cg alkyl group can 
be substituted with -OH, -NH2 or -NAB, where A 

20 and B are as defined above, is hydrogen or 

C^-Cg alkyl; and 
n is 1 to 4, p is 0 and 1, and the pharmaceutically 
acceptable salts, esters, amides, and prodrugs 
thereof . 

25 ■ * " ~ In a preferred embodiment of the compounds of 
Formula II, and are hydrogen, and E^ is a 
halogen . 

In a more preferred embodiment of the compounds of 
Formula II, the halogen is bromine. 
.30 In another more preferred embodiment of the 

compounds of Formula II, the bromine is located at the 
three or meta position of the phenyl ring. 

In another more preferred embodiment, E^ is 
hydrogen, E^ is chlorine, and E-^ is fluorine. 
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In another preferred embodiment of the compounds 
of Formula II, Q is 




10 



In another preferred embodiment of the con^jounds 
of Formula II, Q is 




15 In another preferred embodiment of the compounds 

of Formula II, Q is 



20 



25 



30 




In another preferred embodiment of the compounds 
of Formula II, Q is 



In another preferred embodiment of the cortipounds 
of Formula II, X is 



r2 O 

35 I II I I 

— N-C-C=CH 
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i6 

In another preferred embodiment of the compounds 
of Formula II, X is 

0 

5 I II I I . 

— N-S-C=CH 
II 
0 

In another embodiment, the present invention 
provides compounds having the Formula III 




III 



30 

p is 0 or 1; 

X is -D-E-F, and Y is -SR^ , -OR^, -NHR*^ or hydrogen, or 
X is -SR^, -OR^, -NHR^ or hydrogen, and Y is 
-D-E-F; 

35 
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D is -N--, -O- 



r2 H 



10 H H H H 



1 


r2 h 

1 1 


1 


r- 


-N H- , 


-N C 


H 






f 


f 


f 


T- 






H 


H 


H 



,2 „2 



H H H 



15 



30 



40 



0 O O 

1 II II 

E is -C-, -S-, or -P- 



OR^ 



r1r5 



20 F is -C=C-R^, or -C=C=(j:; 

H H 

O O 

provided that when E is -S- or -S-, D is not 



o 



r2 r2 



-iji-<j:-, or -0(j:; 



r1 



is hydrogen, halogen, or C^-Cg alkyl; 
35 R^, r3, and R^ are independently hydrogen, alkyl, 

- (CH2 ) n-N-piperidinyl , - (CH2 ) ^-N-piperazinyl , 

- (CH2 ) n-Ni -piper azinyl [N4- (C^-Cg ) alkyl] , 

- (CH2 ) j^-N-pyrrolidyl , - (CH2 ) j^-pyridinyl, 

- {CH2 ) j^-N-imidazoyl , - (CH2 ) j^-imidazoyl , 

- (CH2 )n-N-morpholino, - {CH2 ) ^-N- thiomorpholino , 

- (CH2 ) n^N-hexahydroazepine or substituted C^-Cg 
alkyl, wherein the substituents are selected from 
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A 



10 



15 



20 



25- 



30 



-OH, -NH2/ or -N-B, A and B are independently 

hydrogen, C2-C5 alkyl, -(CH2)j^0H, 

- { CH2 ) ^~N-piper idinyl , - { CH2 ) ^-N-piperazinyl , 

- {CH2 ) n-N;^ -piperazinyl [N4 - (C;l "^6 > alkyl ] , 
-(CH2)r^-N-pyrrolidyl, - (CH2 ) ^-N-pyridyl, 

- (CH2) j^-imidazoyl, or - (CH2 ) n-N-imidazoyl ; 

E^, , and E"^ are independently halogen, C^-C^ alkyl, 
C3-CQ cycloalkyl, C^-Cg alkoxy, C3-CQ cycloalkoxy, 
nitro, C]^-Cg perf luoroalkyl, hydroxy, C^^-Cg 
acyloxy, -NH2 , -NH(C;^-C6 alkyl), -NCCi-Cg alkyl) 2, 
-NHCCj-Cg cycloalkyl), -N(C3-Cg cycloalkyl ) 2 , 
hydroxymethyl , C^-Cg acyl, cyano, azido, C^-Cg 
thioalkyl, C^-Cg sulf inylalkyl , C^-Cg 
sulf onylalkyl , C3-C3 thiocycloalkyl , C3-CQ 
sulf inylcycloalkyl , C3-CQ sulf onylcycloalkyl , 
mercapto, C;j^-Cg alkoxycarbonyl , C3-CQ 
cycloalkoxycarbonyl, C2-C4 alkenyl, 
cycloalkenyl, or C2~C4 alkynyl; 
is hydrogen, halogen, C^-Cg-perf luoroalkyl , 
1, l-difluoro{C-L-Cg) alkyl, C^^-Cg alkyl, 
- (CH2)n"N-piperidinyl, - (CH2) ^'Piperazinyl, 

- ( CH2 ) n-piperazinyl [N4 - ( C^^ -Cg ) alkyl ] , 
" - (CH2 ) n"N" pyrrol ilSyl ;~ - rc^ 

- {CH2 ) j^-N-imidazoyl , - (CH2 ) j^-N-morpholino, 
- ( CH2 ) n-N- thiomorpholino , -C=CH2 / 



-CH=CH- (C^^-Cg ) alkyl , - (CH2 ) ^-N-hexahydroazepine, 

-(CH2)nNH2'-'<=^"2>n^'^l"^6 alkyl), 
-(CH2)nN<C^-Cg alkyl)2, -1-oxo (Ci-Cg ) alkyl, 
carboxy , < ~Cg ) alkyloxycarbonyl , 
N-- (C^-Cgjalkylcarbamoyl, phenyl or substituted 
phenyl, wherein the substituted phenyl can have 
from one to three substituents independently 
selected from Z*^, Z^, Z*' or a monocyclic 
heteroaryl group, and each C^-Cg alkyl group can 
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be substituted with -OH, -NH2 or -NAB, where A 

and B are as defined above, is hydrogen or 

C^-Cg alkyl ; and 
n is 1 to 4, and the pharmaceutically acceptable salts, 
5 esters, amides, and prodrugs thereof. 

In janother preferred embodiment of the compounds 
of Formula III, Q is 



10 




In another preferred embodiment of the compounds 
15 of Formula III, Q is 



20 




In another preferred embodiment of the compounds 
of Formula III, X is 



r2o R^r5 
I II I I . 
— N-C-C=CH 

In another preferred embodiment of the compounds 
of Formula III, E-^ and are hydrogen and E*^ is 
3 0 bromine . 

In another preferred embodiment of the compounds 
of Formula III, E^ is hydrogen, E^ is chlorine, and 
E"^ is fluorine . 
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In another preferred embodiment of the compounds 
of Formula III, X is 

0 R^ 
I II I I . 
— N-C-C=CH 

In another preferred embodiment, Q is a 
6 -substituted benzothieno [3 , 2-d]pyrmid-4-yl . 

The present invention also provides a 
pharmaceutically acceptable composition that comprises 
a compound of Formula I, II, or III. 

The present invention also provides a method of 
treating cancer , the method comprising administering to 
a patient having cancer a therapeutically effective 
15 amount of a compound of Formula I, II, or III. 

The present invention also provides a method of 
treating or preventing restenosis, the method 
comprising administering to a patient having restenosis 
or at risk of having restenosis, a therapeutically 
20 effective amount of a compound of Formula I, II, 

or III. 

The present invention also provides a method of 
treating psoriasis, the method comprising administering 

_ _to-a -patient- having, psoriasis a therapeutically 

25 effective amount of a compound of Formula I, II, or 

III. 

The present invention also provides a method of 
treating atherosclerosis, the method comprising 
administering to a patient having atherosclerosis a 

30 therapeutically effective amount of a compound of 

Formula I, II, or III. 

The present invention also provides a method of 
treating endometriosis, the method comprising 
administering to a patient having endometriosis a 

35 therapeutically effective amount of a compound of 

Formula I, II, or III. 
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The present invention also provides a method of 
irreversibly inhibiting tyrosine kinases, the method 
comprising administering to a patient in need of 
tyrosine kinase inhibition a tyrosine kinase inhibiting 
amount of a compound of Formula I, II or III. 

The present invention provides the following 
compounds : 

N- [4 - (3-Bromo-phenylamino) -pyrido [4 , 3-d] - 
pyrimidin-7-yl] -N- ( 3 -morpholin-4-yl -propyl ) -acrylamide; 

N- [4 - {3-Bromo-phenylamino) -pyrido [3 , 4-d] - 
pyrimidin-6-yl] -N- ( 3-morpholin-4-yl-propyl ) -acrylamide ; 

N- [4 - (3-Bromo-phenylamino) -quina2olin-7-yl] - 
acrylamide ; 

N- [4- [ (3-Bromophenyl ) amino J quina2olin-7-yl ] - 
N- [3-morpholinopropyl] acrylamide; 

3 - [4 - (3-Bromo-phenylamino) -quinazolin-7-yl- 
carbamoyl] -acrylic acid; 

3- [4- (3-Bromo-phenylamino) -quinazolin-7-yl- 
carbamoyl] -acrylic acid ethyl ester; 

But-2-enoic acid [4- ( 3 -bromo -phenyl cuuino ) - 
quinazolin-7-yl] -amide; 

N- [4- (3-Bromo-phenylamino) -6- ( 3-morpholin-4-yl- 
propylamino) -quinazolin-7-yl] -acrylamide; 

N- [4 - [ (3-Bromophenyl)amino]qruinazolin-6-yl] - 
acrylsunide ; 

N- [4- (3-Methyl-phenylamino) -quinazolin-7-yl ] - 
acrylamide; 

N- [4- (3-Chloro-phenylamino) -quinazolin-7-yl ] - 
acrylamide ; 

N-[4-{3- Bromo-phenylamiho) -<3uinazolin-7-yl] ^ 
methacry lamide ; 

N- [4- (3-Bromo-phenylamino) -quinazolin-7-yl] - 
ethenylsulf onamide ; 

N- [4 - [ (3-Chlorophenyl)cuninolquinazolin-6-yl] - 
acrylamide; 
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N- [4- [ (3-Methylphenyl)amino]quinazolin-6-yl] - 
acrylcunide; 

■ N-[4-[ {3- (Trif luoromethyDphenyDaminojquinazolin- 
6-yl ] acrylamide ; 

N- [4 - [ (3-Bromophenyl) amino] -7 - [3 - (4-morpholino) - 
propoxy] quinazolin-6-yll acrylamide ; 

N- [4- [ (3-Methylphenyl) amino] -7- [3- {4-morpholino) - 
propoxy] quinazolin-6-yl] acrylamide ; 

N-[4-[ ( 3-Methylphenyl) amino] -7 ~ [3- (4,N-methyl- 
l , N-piperazino ) propoxy ] quinazolin-6-yl ] acrylamide ; 

N- (4 - [ (3-Bromophenyl ) amino] -7 - [3 - (4 ,N-methyl- 
l , N-piperazino)propoxy ] quinazolin-6-yl] acrylamide ; 

N- [4- [ (3-Bromophenyl) amino] -7- [3- (l,N-imidazyl) - 
propoxy] quinazolin-6-yl ] acrylamide ; 

N- [4 - [ (3-Bromophenyl) amino] -7 -[4 - (N, N-dimethyl- 
amino) butoxy]quinazolin-6-yl] acrylamide^- 
jj. [4- [ (3-Bromophenyl) amino] quinazolin-6-yl] -N- 
[ 3 -morpholinopropyl] acrylamide ; 

N- [4 - [ { 3-Bromophenyl) amino ]quinazolin- 6 -yl]- 
methacrylamide ; 

N- [4 - (3-Bromo-phenylamino) -quinazolin-7-yl] - 
ethenyl sulfonamide ; 

N- [4 - [ (3-Bromophenyl)amino]quinazolin~6-yl] -E-but- 
2-enamide; 

N- [4- [ (3-Bromophenyl ) amino ] quinazolin-6-yl ] - 
4,4, 4-trif luoro-E-but-2-enamide; 

N-[4-[ ( 3-Bromophenyl) amino] guinazolin-6- 
y 1] propynamide ; 

N- [4- [ (3-Bromophenyl)aminolquinazolin-6-yl]but- 
2 -ynamide ; 

N- [4 - {3-Bromo-phenylamino) -pyrido[4, 3-dlpyrimidin- 
7 -yl ] -acrylamide ; 

N- [ 4 - {3-Bromo-phenylamino ) -pyrido (3 , 4-d] pyrimidin- 
6-yll -acrylamide; 

N- (4- {3-Me thy 1 -phenyl amino) -pyrido(3 , 4-d] - 
pyr imidin- 6 -yl ] -acrylamide ; 
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N- [4- (3 -Bromo-phenylamino) -pyrido [3 , 4 -d] pyrimidin- 
6-yl] -N-mechyl acrylamide; 

N- [4- {3-Bromo-phenylamino) -pyrido [3 , 4-d] pyrimidin- 
6-yl] -methacrylamide; 

N- [4- (3 -Bromo-phenylamino) -pyrido [3., 4-d] pyrimidin- 
6-yl] -ethenylsulf onamide; . 

N- [4- (3 -Bromo-phenylamino) -pyrido [3 , 2 -d] pyrimidin- 
6-yl] -acrylamide; 

N- [4- (3 -Bromo-phenylamino) -benzo [b] thieno [3 , 2-d] 
pyrimidin-8-yl] acrylamide; 

N- [4 - (3 -Bromo-phenylamino) -benzo [b] thieno [3 , 2-d] 
pyrimidin-6 -yl] acrylamide; 

N- [4- (3 -Bromo-phenylamino) -benzo [b] thieno [3 , 2-d] 
pyrimidin-7-yl] acrylamide; 

N- [4- [ (3-Bromophenyl) amino] quinazolin-6-yl] buta- 
2 , 3-dienamide ; 

N- [4 - [ ( 3-Bromophenyl) amino] quinazolin-6-yl] -E , 4 - 
oxopent - 2 - enamide ; 

N- [4 - [ (3-Bromophenyl) amino] quinazolin-6-yl] -E, 4 - 
e thoxy - 4 - oxobut - 2 - enamide ; 

N- [4 - (3 -Bromo-phenylamino) -pyrido [3 , 4-d] pyrimidin- 
6-yl] penta-2 , 4-dienamide; 

N- [4 - ( 3 -Bromo-phenylamino ) -pyrido [3 , 4 -d] pyrimidin- 
6-yl] -N- (2- (N, N- dimethyl amino) ethyl ) acrylamide ; 

N- [4- (3 -Bromo-phenylamino) -pyrido [3 , 4 -d] pyrimidin- 
6-yl] E-but -2 -enamide; 

N- [4- (3 -Bromo-phenylamino) -pyrido [3 , 4 -d] pyrimidin- 
6 -yl] cinnaraide ; 

N- [4- (3 -Bromo-phenylamino) -pyrido [3 , 4-d] pyrimidin- 
6-yl] -E,3-chloroacrylamide; 

N- [4- (3 -Bromo-phenylamino) -pyrido [3 , 4-dl pyrimidin- 
6-yl] -propynamide; 

N- [4- [ (3-Bromophenyl) amino] quinazolin-6-yl] -E, 4 - 
(3- (N,N-dimethylamino)propoxy-4-oxobut-2-enamide tris 
trif luoroacetate ; 
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3 - (4 - (3-Bromo-phenylamino) -quinazolin-6- 
ylcarbamoyl] -acrylic acid (Z); 

" N- [4 - [ (3-Bromophenyl)amino]quina2olin-6-yl] -E, 4- 
( 3 - (N, N-dimethylamino ) propylamino-4-oxobut-2 -enamide ; 

4- [ (3-Bromo-phenyl ) amino] -6- (ethenesulf onyl ) - 
pyrido[3, 4-d]pyrimidine; 

1- [4- (3-Bromo-phenylamino) -quinazolin-6-yl] - 
pyrrole-2, 5-dione; 

1- [4- (3-Bromo-phenylamino) -quinazolin-6-yl] -prop- 
2-en-l-one ; 

Acrylic acid 4- (3-bromo-phenylamino) -quinazolin-S- 
yl ester; 

Methyl N- (4- [ { 3-bromophenyl) amino] -P-ethenyl- 
pyrido[3 , 4-'d]pyrimidin-6-yl]phosphonamidate; 

Acrylic acid 4- (3-bromo-phenylamino) -quinazolin- 
7-yl ester; 

1- [4- (3-Bromo-phenylamino) -guinazol in- 6 -yl] -but -3 - 
en- 2 -one; 

Acrylic acid 4- (3-chloro-4-f luoro-phenylamino) -7- 
methoxy-quinazolin-6-yl ester; 

N- [4- {3-Bromo-phenylamino) - 7- (3-morpholin-4-yl- 
propoxy) -pyrido[3 , 2-dlpyrimidin-6-yl] -acryl amide; 

Penta-2,3-dienoic acid [4- (3-bromo-phenylamino) - 
-quina2olin^6--yl-)~amide; 

Propa-1, 2-diene-l-sulfonic acid [4- (3-bromo- 
phenylamino) -quina2olin"6-yl] -amide; 

Methyl N- [ 4 - [ { 3 -bromopheny 1 ) amino ] - 6 - 
quinazolinyl ] -P- ( 1 , 2 -propadienyl ) phosphonamidate ; 

N- [1- (3-Bromo-phenylamino) -9H-2, 4, 9-triaza- 
f luoren-7-yl] -acrylamide; 

N- [4 - (3-Bromo-phenylamino) -9H-1, 3 , 9-triaza- 
fluoren-6-yl] -acrylamide; 

N- [4 - {3-Chloro-4-f luoro-phenylamino) -quinazolin-6- 
yl ] -acrylamide ; 

N- (4-Phenylmethylamino-quinazolin-6-yl) - 
acrylamide ; 
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(S) -N- [4- (l-Phenyl-ethylamino) -quina2olin-6-yl ] - 
acrylamide ; 

(R) -N- [4- (1-Phenyl-ethylamino) -quinazolin-6-yl] - 
acrylamide; ' 

But-2-enedioic acid [4- (3-chloro-4-f luoro- 
pheny 1 amino ) -c[uinazolin-6-yl ] -amide - (3 -dimethyl amino- 
propyl ) -amide ; 

N- [4- (3-Chloro-4-f luoro-phenylcunino) -pyrido [3 , 4-d] 
pyrimidin-6-yl] -acrylamide; 

N- [4- (3-Chloro-4-f luoro-phenylamino) -pyrido 
[3 , 4-d]pyrimidin-6-yl] -N-me thy 1 -acrylamide ; 

But-2-enedioic acid [4- (3-chloro-4-f luoro- 
phenylamino) -pyrido [3 , 4-d]pyrimidin-6-yl ] -amide 
{ 3 -dimethylamino-propyl ) -amide ; 

But-2-enedioic acid [4- (3-chloro-4-f luoro- 
phenylamino) -pyrido [3 , 4-d] pyrimidin-6-yl ] -aunide 
( 3 -imidazol-l-yl -propyl ) -amide; 

4 , 4-Dif luoro-8-morpholin-4-yl-oct-2-enoic acid 
[4- (3-chloro-4-f luoro-phenylamino) -pyrido [3 , 4-d] 
pyrimidin-6-yl] -amide ; 

8 -Dimethyl amino -4 , 4-dif luoro-oct-2-enoic acid 
[4- ( 3 -chloro-4-f luoro-phenylamino) -pyrido [3 , 4-d] 
pyrimidin-6-yll -cimide; 

7-Dimethylamino-4 , 4-dif luoro-hept-2-enoic acid 
[4- ( 3 -chloro-4-f luoro-phenylamino) -pyrido[3 , 4-d] 
pyrimidin-6-yl] -cimide; 

4 , 4-Dif luoro-7-morpholin-4-yl-hept-2-enoic acid 
[4- (3-chloro-4-f luoro-phenylamino) -pyrido [3 , 4-d] 
pyrimidin-6-yll -cumide; 

6-Dimethyleunino-hex-2-ynoiG acid- [4- (3-chloro-4- 
f luoro-phenylamino) -pyrido [3 , 4-d] pyrimidin-6-yl] -amide ; 

6- Morpholin-4-yl-hex-2-ynoic acid [4- ( 3-chloro-4- 
f luoro-phenylamino) -pyrido [3 , 4-d]pyrimidin-6-yl] -amide ; 

7- Dimethylamino-hept-2-ynoic acid [4- (3-chloro-4- 
f luoro-phenylamino) -pyrido [3 , 4-d]pyrimidin-6-yl] -amide; 
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7-Morpholin-4-yl-hept-2-ynoic acid [4- (3-chloro-4- 
f luoro-phenylamino) -pyrido [3 , 4-d]pyriinidin-6-yl ] -amide; 

5-Dimethylamino-pent~2-ynoic acid [4- {3-chloro-4- 
f luoro-phenylamino) -pyrido [3 , 4-d]pyrimidin-6-yl] -amide ; 

5-Morpholin-4-yl-pent-2-ynoic acid [4- (3-chloro-4- 
f luoro-phenylamino) -pyrido [3 , 4-d]pyrimidin-6-yl] -amide; 

5-Imidazol-l-yl-pent-2-ynoic acid [4- (3-chloro-4- 
f luoro-phenylamino ) -pyr ido [ 3 , 4 - d ] pyr imidin- 6 -y 1 ] - amide ; 

5- (4-Methyl-piperazin-l-yl-pent-2-ynoic acid 
[4- ( 3 -chloro-4-f luoro-phenylamino) -pyrido [3, 4-d] 
pyr imidin- 6 -yl] -amide; 

4- [4- ( 3 -Chloro-4-f luoro-phenylamino) -pyrido [3 , 4-d] 
pyrimidin-6-ylcarbamoyl] -but-3-enoic acid 2-{4-methyl- 
piperazin-l-yl) -ethyl ester; 

4- [4- ( 3 -Chloro-4-f luoro-phenylamino) -pyrido [3 , 4-d] 
pyrimidin-6-ylcarbamoyl] -but-3-enoic acid 2-{imidazol- 
1-yl) -ethyl ester; 

Pent-2-enedioic acid l-{ [4- (3-chloro-4-f luoro- 
phenylamino) -pyrido [3 , 4-d]pyrimidin-6-yl] -amide} 5- [ (3- 
morpholin-4-yl-propyl) -amide] ; 

Pent-2-enedioic acid 1- { [4- (3-chloro-4-f luoro- 
phenylamino) -pyrido [3 , 4-d]pyrimidin-6-yl] -amide) 5- [ {3- 
diethylamino-propyl ) -amide] ; 

4_ [-4- {-3-Chloro-4-f luoro-phenylamino) -pyrido [3-; 4-d-) - 
pyrimidin-6-ylcarbamoyl] -but-3-enoic acid 2-morpholin- 
4-yl-ethyl ester; 

Pent-2-enedioic acid l-{ [4- (3-chloro-4-f luoro- 
phenylamino) -pyrido [3 , 4 -d] pyr imidin- 6 -yl] -amide) 5 - { [3- 
4-methyl-piperazin-l-yl ) -propyl] -amide) ; 

(3-Chloro-4-f luoro-phenyl) -{6- [2- (3-dimethylamino- 
propoxy) -ethenesulfonyl] -pyrido [3, 4-d] pyr imidin-4-yl} - 
amine; 

(3-Chloro-4-f luoro-phenyl) - (6- {2- [4- (4-methyl- 
piperazin-l-yl) -butylamino) -ethenesulfonyl}- 
pyrido[3 , 4-d]pyrimidin-4-yl) -amine; 
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{3-Chloro-4-f luoro-phenyl) - [6- ( 5-morpholin-4-yl- 
pent-l-ene-l-sulf onyl ) -pyrido[3, 4-d]pyrimidin-4-yl] - 
amine ; 

(3-Chloro-4-f luoro-phenyl) - (6-ethenesulf inyl- 
pyrido [ 3 , 4-d] pyrimidin--4-yl ] -amine ; . . 

3- [4- (1-Phenyl-ethylamino) -quinazolin-6- 
ylcarbamoyl] -acrylic acid 2-morpholin-4-yl-ethyl ester; 

But-2-enedioic acid (4-imidazol-l-yl-butyl ) -amide 
[4- { 1 -phenyl -e thy lamino) -quinazolin-6-yl ] -amide; 

4- [4- { 1- Phenyl -ethyl amino) -quinazolin-6- 
ylcarbamoyl] -but-3-enoic acid 3-diethylamino-propyl 
ester ; 

Pent-2-enedioic acid 5- { [2- {4-methyl-piperazin-l- 
yl) -ethyl) -amide} l-{ [4- ( 1-phenyl-e thy lamino ) - 
quinazolin-6-yl] -amide) ; 

4 , 4-Dif luoro-7-morpholin-4-yl-hept-2-enoic acid 
[4- ( 1-phenyl-ethylamino) -<3uinazolin-6-yl] -amide; 

7-Dimethylamino-4 , 4-dif luoro-hept-2-enoic acid 
[4 - ( 1-phenyl-e thylamino) -quinazolin-6-yl ] -amide; 

7- Imidazol-l-yl-hept-2-ynoic acid t 4- ( 1-phenyl- 
e thylamino) -quinazolin-6-yl] -amide; 

6-Dimethylamino-hex-2-ynoic acid [4- (1-phenyl- 
ethylamino) -q\iinazolin-6-yl ] -amide; 

But-2-enedioic acid [4- { 3 -bromo-pheny lamino ) - 
pyrido [3 , 4-d3pyrimidin-6-yl] -amide ( 3 -dime thy lamino - 
propyl ) -amide ; 

But-2-enedioic acid [4- (3 -bromo-pheny lamino) - 
pyrido[3 , 4-d]pyrimidin~6-yl ] -amide (3-imidazol-l-yl- 
propyl ) -amide ; 

4 , 4-Dif luoro-8-morpholin-4ryl-oct-2-enoic acid 
[4 - (3 -bromo-pheny lamino) -pyrido [3 , 4-d]pyrimidin-6-yl] - 
cmiide ; 

8 - Dime thylamino- 4 , 4-dif luoro-oct-2-enoic acid 

[4 - (3-bromo-phenylamino) -pyrido[3, 4-d]pyrimidin-6-yl] - 
amide ; 
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7 -Dimethyl amino -4 , 4-dif luoro-hept-2-enoic acid 
[4- (3-bromo-phenylamino) -pyrido[3 , 4-d]pyrimidin-6-yl) - 
amide ; 

4 , 4-Dif luoro-7-morpholin-4-yl-hept-2-enoic acid 
[4- (3-bromo-phenylamino) -pyrido [3 , 4-d]pyrimidin-6-yl] - 
amide ; 

6-Dimethylamino-hex-2-ynoic acid [4- (3-bromo- 
phenylamino ) -pyrido [3 , 4-d]pyrimidin-6-yl] -amide; 

6- Morpholin-4-yl-hex-2-ynoic acid [4- (3-bromo- 
phenylamino) -pyrido [3 , 4-d]pyrimidin-6-yl] -amide; 

7- Dimethylamino-hept-2-ynoic acid [4- {3-bromo- 
phenylamino) -pyrido [3 , 4-d]pyrimidin-6-yl] -amide; 

7-Morpholin-4-yl-hept-2~ynoic acid [4- (3-bromo- 
phenylamino) -pyrido [3 , 4-d]pyrimidin-6-yl] -amide; 

5-Dimethylamino-pent-2-ynoic acid [4- (3-bromo- 
phenylamino) -pyrido [3 , 4-d]pyrimidin-6-yl] -amide; 

5-Morpholin-4-yl-pent-2-ynoic acid [4- (3-bromo- 
phenylamino) -pyrido [3 , 4-d]pyrimidin-6-yl] -amide; 

5-Imida2ol-l-yl-pent-2-ynoic acid [4- (3-bromo- 
phenylamino ) -pyrido [3 , 4-d]pyrimidin-6-yl} -amide; 

5- (4-Methyl-piperazin-l-yl) -pent-2-ynoic acid 
[4- (3-bromo-phenylamino) -pyrido [3 , 4-d]pyrimidin-6-yl] - 
amide ; 

4--[ 4 - (-3 -Bromo-phenylamino) -pyrido [-3-r4-d]pyrimi-din- - 

6-ylcarbamoyl] -but-3-enoic acid 2- ( 4-methyl-piperazin- 
l-yl)-ethyl ester; 

4- [4- (3-Bromo-phenylamino) -pyrido [3, 4-d]pyrimidin- 
6-ylcarbamoyll-but-3-enoic acid 2-imida2ol-l-yl-ethyl 
ester; 

Pent-2-enedioic acid l-{ [4- ( 3-bromo-phenylamino) - 
pyrido [3 , 4-dlpyrimidin-6-yl] -amide} 5- [ {3-morpholin- 
4 -yl -propyl ) -amide] ; 

Pent-2-enedioic acid l-{ [4- (3-bromo-phenylamino) - 
pyrido [3 , 4-dlpyrimidin-6-yl] -amide) 5- [ (3-diethylamino- 
propyl ) -amide] ; 
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4 - [4 - O-Bromo-phenylamino) -pyrido [3 , 4-d]pyrimidin- 
6 ^yl carbamoyl] -but-3-enoic acid 2-morpholin-4-yl-ethyl 
ester; 

Pent-2-enedioic acid l-{ [4- ( 3 -bromo -phenyl amino) - 
pyrido[3, 4-d]pyrimidin-6-yl] -amide) 5-{ [3- (4-methyl- 
piperazin-l-yl) -propyl] -amide) ; 

( 3 -Bromo-phenyl ) - { 6- [ 2 - ( 3 -dimethylamino-propoxy ) - 
ethenesulf onyl] -pyrido [3 , 4-d]pyrimidin-4-yl)-amine; 

( 3 -Bromo-phenyl ) -(6-{2-[4- ( 4-methyl-piperazin-l- 
yl) -butylamino] -ethenesulf onyl) -pyrido [3 , 4-d]pyrimidin- 
4-yl ) -amine ; 

( 3 -Bromo-phenyl ) - [ 6- { 5-morpholin-4-yl-pent-l-ene- 
1-sulf onyl ) -pyrido [3 / 4-d]pyrimidin-4-yl] -amine ; 

( 3 -Bromo-phenyl ) - { 6-ethenesulf inyl-pyrido [ 3 , 4-d] 
pyrimidin-4-yl ) -amine ; 

But-2-enedioic acid [4- {3-chloro-4-f luoro- 
phenylamino) -<juinazolin-6-yl] -amide ( 3 -dime thy 1 amino - 
propyl ) - amide ; 

But-2-enedioic acid [4- (3-chloro-4-f luoro- 
pheny lamino ) -Quinazol in- 6 -y 1 ] -amide ( 3 - imidaz ol - 1-y 1 - 
propyl ) -amide ; 

4 , 4-Dif luoro-8-morpholin-4-yl-oct-2-enoic acid 
[4- (3-chloro-4-f luoro-phenylamino) -quinazolin-6-yl ] - 
amide ; 

8-Dimethylamino-4 , 4-dif luoro-oct-2-enoic acid 
[4 - ( 3 -chloro -4 -f luoro-phenylamino) -quinazolin-6-yl] - 
amide ; 

7-Dimethyleunino-4 , 4-dif luoro-hept-2-enoic acid 
[4- ( 3 -chloro-4-f luoro-phenylamino) -q[uinazolin-6-yl] - 
eunide; 

4, 4-Dif luoro-7-morpholin-4-yl-hept-2-enoic acid 
[4- ( 3 -chloro-4-f luoro-phenylamino ) -quinazolin-6-yl] - 
amide ; 

6-Dimethylamino-hex-2-ynoic acid [4- (3-chloro-4- 
f luoro-phenylamino) -quinazolin-6-yl] -amide; 
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6- Morpholin-4-yl-hex-2-ynoic acid [4- (3-chloro-4- 
f luoro-phenylamino) -quinazolin-6-yl] -amide ; 

• 7-Dimethylainino-hept-2-ynoic acid [4- (3-chloro-4- 
f luoro-phenylamino) -quinazolin-S-yl ] -amide ; 

7- Morpholin-4-yl-hept-2-ynoic acid [4- (3-chlorO"4- 
fluoro-phenylamino) -quina2olin-6-yl] -amide; 

5-Dimethylamino-pent-2-ynoic acid [4- {3-chloro-4- 
f luoro-phenylamino) -quinazolin-6-yl] -amide; 

5-Morpholin-4-yl-pent-2-ynoic acid [4- (3-chloro-4- 
f luoro-phenylamino) -quinazolin-6-yl] -amide; 

5-Imida2ol-l-yl-pent-2-ynoic acid [4- (3-chloro-4" 
f luoro-phenylamino) -quinazolin-6-yl ] -amide ; 

5- (4-Methyl-piperazin-l-yl) -pent-2-ynoic acid 
[4- ( 3 -chlorO"4-f luoro-phenylamino) -guinazolin-6-yl] - 
amide ; 

Pent-2-enedioic acid 1- { [4- (3-chloro-4-f luoro- 
phenylamino) -quinazolin-6-yl] -amide} 5-[ (3-morpholin- 
4 -yl -propyl ) -amide] ; 

Pent-2-enedioic acid l-{ [4- {3-chloro-4-f luoro- 
phenylamino) -quinazolin-6-ylJ -amide} 5- [ (3- 
diethylamino-propyl) -amide] ; 

4- [4- ( 3 -Chloro-4-f luoro-phenylamino) -quinazolin- 
6-ylcarbamoyl] -but-3-enoic acid 2-morpholin-4-yl-ethyl 
ester ; 

Pent-2-enedioic acid 1- { [4- (3-chloro-4-f luoro- 
phenylamino) -guinazolin-6-yl] -amide} 5-{ [3 - (4-methyl- 
piperaz in- 1-yl) -propyl] -amide) ; 

(3-Chloro-4-fluoro-phenyl)-{6- [2- (3-dimethylamino- 
propoxy) -ethenesulfonyl] -quinazolin-4-yl} -amine; 

{ 3 -Chloro-4 - f luoro-pheny 1 )-(6-{2-[4-{4 -methyl- 
piperazin-l-yl) -butylamino] -ethenesulfonyD-quinazolin- 
4-yl) -amine; 

But-2-enedioic acid [4- (3-bromo-phenylamino) - 
quinazolin-6-yl] -amide ( 3 -dime thylamino-propyl) -amide; 

But-2-enedioic acid [4- (3-bromo-phenylamino) - 
quinazolin-6-yl) -amide (3-imida2ol-l-yl-propyl) -amide; 
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4 , 4-Dif luoro-8-morpholin-4-yl-oct-2-enoic acid 
[4 - (3-bromo-plienylcimino) -quinazolin-6-yl ] -amide; 

8-Dimethylamino-4 , 4-dif luoro-oct-2-enoic acid 
[ 4 - ( 3 -bromo-phenylamino ).-quinazolin - 6 -yl ] -amide ;. 

7 -Dime thy 1 amino- 4 , 4-dif ludro-hept-2-enoic acid 
[4 - (3 -bromo-phenylamino ).-quinazolin- 6 -yl] -amide; . 

4, 4-Dif luoro-7-morpholin-4-yl-hept-2-enoic acid 
[4- (3 -bromo-phenylamino) -quinazolin-6-yl ] -amide; 

6-Dimethylamino-hex-2-ynoic acid [4- (3 -bromo- 
phenylamino) -quinazolin-6-yl ] -amide; 

6- Morpholin-4-yl-hex-2-ynoic acid [4- (3-bromo- 
phenylamino) -quinazolin-6-yl ] -amide; 

7- Dimethylamino-hept-2-ynoic acid [4-(3-bromo- 
phenylamino) -quinazolin-6-yl ] -amide; 

7-Morpholin-4-yl-hept-2-ynoic acid 
[4 - (3 -bromo-phenylamino) -quinazolin-6-yl ] -amide; 

5-Dimethylamino-pent-2-ynoic acid [4- (3-bromo- 
phenylamino) -quinazolin-6-yl] -amide; 

5-Morpholin-4-yl-pent-2-ynoic acid [4- (3 -bromo- 
phenylamino) -quinazolin-6-yl] -amide; 

5-Imidazol-l-yl-pent-2-ynoic acid [4- (3-bromo- 
phenylamino) -quinazolin-6-yl ] -amide; 

5- { 4-Methyl-piperazin-l-yl ) -pent-2-ynoic acid 
[4- ( 3 -bromo-phenylamino) -quinazolin-6-yl ] -amide; 

4- [4- (3 -Bromo-phenylamino) -quinazolin-6- 
ylcarbamoyl] -but-3-enoic acid 2- (4-met:hyl- 
piperazin-l-yl) -ethyl ester; 

4 - [4 - (3 -Bromo-phenylamino) -quinazolin-6- 
ylcarbemoyl] -but-3-enoic acid 2-imidazol-l-yl-ethyl 
ester; ... 

Pent-2-enedioic acid. 1- { [4- (3 -bromo-phenylamino) - 
quinazolin-6-yl] -amide} 5- [ ( 3-morpholinT4-yl-propyl ) - 
amide] ; 

Pent-2-enedioic acid l-{ [4- (3-bromo-phenylamino) - 
quinazolin-6-yl] -amide) 5- [ (3-diethylamino-propyl) - 
amide] ; 
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4~ [4- (3-Bromo-phenylamino) -quina2olin-6- 
ylcarbamoyl] -but-3-enoic acid 2-morpholin-4-yl-ethyl 
ester; 

Pent-2-enedioic acid l-{ [4- (3-bromo-phenylainino) - 
quinazolin-6-yl] -amide} 5-{ [3- (4-methyl-piperazin- 
l-yl) -propyl] -amide} ; 

3- [4- ( 1-Phenyl-ethylamino) -pyrido [3 , 4-d]pyrimidin- 
6-ylcarbamoyl] -acrylic acid 2-morpholin-4-yl-ethyl 
ester; 

But-2-enedioic acid (4-imidazol-l-yl-butyl) -amide 
[4- (l-phenyl-ethylamino) -pyrido [3 , 4-d]pyrimidin-6-yll - 
amide ; 

4- [4- { 1-Phenyl-ethylamino) -pyrido [3 , 4-d)pyrimidin- 
6 -ylcarbamoyl] -but-3-enoic acid 3-diethylamino-propyl 
ester; 

Pent-2-enedioic acid 5- { [2- ( 4 -methyl-piper azin- 
1-yl) -etlxyl] -amide) l-{ [4- (l-phenyl-ethylamino) - 
pyrido [3 , 4-d]pyrimidin-6-yl] -amide} ; 

4 , 4-Dif luoro-7-morpholin-4-yl-hept-2-enoic acid 
[4- (l-phenyl-ethylamino) -pyrido[3, 4-d]pyrimidin-6-yl] - 
amide ; 

7-Dimethylamino-4 , 4-dif luoro-hept-2-enoic acid 
[4- (l-phenyl-ethylamino) -pyrido [3, 4-d]pyrimidin-6-yl] - 
amide ; ~ — " ------ _ _ _ _ 

7-Imidazol-l-yl-hept-2~ynoic acid [4- { l-phenyl- 
ethylamino) -pyrido [3 , 4-d]pyrimidin-6-yl ] -amide; 

6-Dimethylamino-hex-2-ynoic acid [4- (l-phenyl- 
ethylamino) -pyrido [3 , 4-d]pyrimidin-6-yl] -amide; 

But-2-endioic acid [4- (3-chloro-4- 
f luoropheny lamino ) - 7 - f luor oquinazol in- 6 -y 1 ] cmiide 
( 3 -dimethylaminopropy 1 ) amide ; 

But-2-endioic acid [7-chloro-4- (3-chloro-4- 
fluorophenylamino)quinazolin-6-yl] amide 
( 3 -dimethy laminopropy 1 ) amide ; 

N- [4- [3- (Bromophenyl) amino] -5-f luoro-7- [3- (4- 
morpholino)propoxy]quinazolin-6-yl J acryleunide; and 



wo 97/38983 



PCT/US97/05778 



-33- 

N- 14- [ (3- (Chloro-4-fluorophenyl) amino] -5-f luoro-7- 
( i , N- imidazoy 1 ) propoxy J quinazolin- 6-yl ] acrylamide . 



DETAILED DESCRIPTION OF THE INVENTION 

The present invention provides compounds having 
the Formula I 



10 



15 




{CH)p \l 



20 wherein X is -D-E-F, and Y is -SR^ , halogen, -OR^ , 

-NHR-^, or hydrogen, or X is -SR^ , halogen, -OR^ , 
-NHR-^, or hydrogen, and Y is -D-E-F; 



25 



30 



R^ V R^ 



r r 

D is -N-, -0-, -<j:-, -N — ^N-, -N 

H 

rr- -°-r' 



H H H H 



H 



f f 

, -(j: — i^-. -(j: — 0-, 



H 



H H H 



r 

S-Cj:-, or absent; 
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15 



=3-4-- 



3 f r 

F is -C=C-R^. or -c=C=(j:; 

H H 



0 0 

1 B 

provided that when E is -S- or -S-. D is not 
10 II 

0 

>2 d2 



t I 

or -0(j:; 



R 



1 



is hydrogen, halogen, or C^i^-C^ alkyl; 
R^, R^, and R^ are independently hydrogen, C^-Cg alkyl, 

" ^ ^^2 ^ n"^~P^P^^^^^^y^ ' - < ) n'^^P^P^^^^iinyl , 
20 - {CH2>n-Ni-pipera2inyl[N4-(Ci-C5) alkyl] , 

- (CH2)n-N-pyrrolidyl, - (CH2)3.i-pyridinyl, 

- (CH2 ) j^-N-imidazoyl, - {CH2 ) ^-iniidazoyl , 

- (CH2 ) jj-N-morpholino, - (CH2 )y^-N-thiomorpholino, 
- (CH2 )n-N-hexahydroa2epine or substituted C^-Cg 

25 alkyl, wherein the substituents are selected from 

t 

-OH, ^NH2, or -N-B, A and B are independently 
hydrogehT -c;^ alkyl 7 - rCH2~) n^H". 
30 - (CH2)n-N-piperidinyl, - {CH2) j^-N-piperazinyl, 

"^^^2>n'^l"P^P®"2^'^yltN4-(C2-C5 alkyl)], 

- (CH2 ) n-N-pyrrolidyl , - (CH2 ) ^^-N-pyridyl , 

- (CH2) j^-imidazoyl, or - {CH2 ) ^-N-imidazoyl ; 

, 7? , or 7? are independently hydrogen, halogen, 
35 ^1-^6 ^l^yl' ^3-^8 cycloalkyl, C;^-C6 alkoxy, C3-CQ 

cycloalkoxy, nitro, C^-C^ perf luoroalkyl, hydroxy, 
C^-Cg acyloxy, -NH2 , -NHiCi-Cg alkyl), 
alkyl) 2, -NH(C3-Cg cycloalkyl), -N{C3-C8 
cycloalkyl) 2# hydroxymethyl, C^^^^e ^^V^' cyano, 
40 azido, C^-Cg thioalkyl, C^-Cg sulf inylalkyl, 

C^-Cg sulfonylalkyl, C3-C3 thiocycloalkyl, 
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C3-C3 sulf inylcycloalkyl, C3-C3 sulf onylcyclo- 
alkyl, mercapto, C^-Cg alkoxycarbonyl , C3-C3 



cycloalkoxycarbonyl, C2-C4 alkenyl, C4-C 



8 



cycloalkenyl, or C2-C4 alkynyl; 
5 is hydrogen, halogen, C^-Cg-perf luoroalkyl, 

1, 1-dif luoro(C2-C5)alkyl, C;j^-Cg alkyl, 

- {CH2 ) jj-N-piperidinyl , - {CH2 ) j^-piperazinyl , 

- (CH2)n-pipe^^2:inyl[N4- (C^-Cg ) alkyl ] , 

- ( CH2 ) j^-N-pyrrolidy 1 , - ( CH2 ) ^-pyr idinyl , 
10 - ( CH2 ) n"^" iniidazoy 1 , - ( CH2 ) j^-N-morpholino , 

- {CH2)n-N-t:hioinorpholino, -(|:=CH2 . 

H 

-CH=CH- (C2^-Cg)alkyl, - {CH2 ) n-^-^^^^-hydroazepine , 

15 - (CH2)nNH2, - {CH2)nNH<<^l-<^6 ^Ikyl ) , 

- (CH2)n^(C;^-Cg alkyl)2/ -1-oxo (C-^-Cg ) alkyl , 
carboxy , ICi -Cg ) alkyloxycarbonyl , 

N- (CQ^-Cg ) alkylcarbamoyl, phenyl or substituted 
phenyl, wherein the substituted phenyl can have 

20 from one to three substituents independently 

selected from , , Z-^ or a monocyclic 
heteroaryl group, and each C2-Cg alkyl group can 
be substituted with -OH, -NH2 or -NAB, where A 
and B are as defined above, is hydrogen or 

25 ^I'^e alkyl; R^^ is hydrogen or halogen; and 

n is 1 to 4, p is 0 or 1, and the pharmaceutically 
acceptable salts, esters, amides and prodrugs 
thereof . 

In another embodiment, present invention also 
30 provides compounds, having the Formula II 



35 



HN- 
I 

Q 




II 
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p is 0 or 1; 

X is -D-E-F and Y is -SR^ , -OR^ , -NHR^ or 
15 hydrogen, or X is -SR^ , -OR^ , -NHR^ or hydrogen, 

and Y is -D-E-F; 



f f ft f f f 

20 D is -N-, -0-, -(j:-, -N — ^N-, -N — 0- , -(j: — ^IjJ- , -(j: — 0-, 

H H H H 



25 



H ^2 ^2 ^2 

-<j: — (j:-. or absent; 

"h" H" " H H" H" ' " H 



30 



0 

D 

E is -C- 



O 
1 

-S- 
I 

o 



0 

II 



o 

I 

-, or -S-; 



T: 



35 



ff 



1 

H 



r1 r5 



F is -C=C, -CsC-r5, .or -C=C=C; 



H 



40 
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provided that when E is -S- or D is not 

I 

5 O 

-IsT-cj:-, or -O^; 

10 H H H 

is hydrogen, halogen, or C-^-C^ alkyl; 
R^, R*^ , and R^ are independently hydrogen, C^^-Cg alkyl, 

- (CH2 )y^-N-piperidinyl, - (CH2) ^-N-piperazinyl , 

- { CH2 ) n-Ni -piperaz iny 1 [N4 - ( -Cg ) alkyl ] , 
15 - ( CH2 ) j^-N-pyrrolidyl , - { CH2 ) j^-pyr idiny 1 , 

- (CH2 ) j^~N-imidazoyl , - (CH2 ) j-^-imidazoyl , 

- (CH2 ) j^-N-morpholino, - (CH2 ) j^-N- thiomorpholino , 

- (CH2 ) i^-N-hexahydroazepine or substituted C^-Cg 
alkyl, wherein the substituents are selected from 

20 

-OH, -NH2 , or -N-B, A and B are independently 
hydrogen, C^^-Cg alkyl, -(CH2)j^OH, 

- (CH2 ) j-^-N-piperidinyl , - (CH2 ) ^^-N-piperazinyl , 
25 - (CH2 ) n-N-^-piperazinyl [N4- (C^-Cg ) alkyl] , 

- (CH2 )n-N-pyrrolidyl, - (CH2 ) ^-N-pyridyl , 

- (CH2 ) j^-imidazoyl, or - {CH2 ) j^-N-imidazoyl ; 

E-^ , E^ , and E*^ are independently halogen, C^^-Cg alkyl, 
C3-CQ cycloalkyl, C]_-Cg alkoxy, C3-C3 cycloalkoxy, 

3 0 nitro, C^-Cg perf luoroalkyl , hydroxy, C^^-Cg 

acyloxy, -NH2 , -NHCC^-Cg alkyl), -NCC^-Cg alkyl)2. 
-NH(C3~Cg cycloalkyl), -N(C3-Cq cycloalkyl) 2 / 
hydroxymethyl , C;i^-Cg acyl, cyano, azido, C^^-Cg 
thioalkyl, C^-C^ sulf inylalkyl , C^-Cg 

35 sulf onylalkyl , C3-C3 thiocycloalkyl , C3-CQ 

sulf inylcycloalkyl , C3-C3 sulf onylcycloalkyl , 
mercapto, C^-Cg alkoxycarbonyl , C3-CQ 
cycloalkoxycarbonyl, €2"^^ alkenyl, C^-Cg 
cycloalkenyl, or C2-C4 alkynyl; 
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is hydrogen, halogen, C^-C^-perf luoroalkyl, 
l,l-difluoro(C2-C6)alkyl, C^-C^ alkyl, 
• -(CH2)n-N-piperidinyl, - {CH2 ) ^-piperazinyl , 

- ( CH2 ) j^-piperazinyl [N4 - ( C^^ -C5 ) alkyl ) , 

5 - (CH2)n-N-pyrrolidyl, - (CH2 ) n-pyridinyl , 

- { CH2 ) ^-N-imidazoyl , - ( CH2 ) ^-N-morpholino , 

- (CH2 ) j^-N-thiomorpholino, -(j:=CH2 , 

H 

10 -CH=CH- ( -Cg ) alkyl , - (CH2 ) ^-N-hexahydroazepine , 

-(CH2)nNH2.-(CH2)nNH{Ci-C5 alkyl), 
-(CH2)nN{Ci-C6 alkyl)2, -1-oxo (Ci-Cg ) alkyl , 
carboxy , ( -Cg ) alky loxycarbonyl , 
N- (C^-Cgjalkylcarbamoyl, phenyl or substituted 

15 phenyl, wherein the substituted phenyl can have 

from one to three substituents independently 
selected from Z-^ , Z^, Z-^ or a monocyclic 
heteroaryl group, and each Cj^-Cg alkyl group can 
be substituted with -OH, -NH2 or -NAB, where A 

20 and B are as defined above, is hydrogen or 

Cj^-Cg alkyl; and 
n is 1 to 4, p is 0 or 1, and the pharmaceutically 
acceptable salts, esters, amides, and prodrugs 
thereof . 

25 In another eirtoodiment, the present invention 

provides coitpounds having the Formula III 



30 



HN {CH)p-^^^\^ 



2 III 



Q 
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wherein Q is 




p is 0 or 1 ; 

15 X is -D-E-F, and Y is -SR^ , -OR^, -NHR^ or hydrogen, or 

X is -SR^, -OR^ , -NHR^ or hydrogen, and Y is 
-D-E-F; 



f f f! f f f 

D is -N-, -0-, -N — ^N-. -N — 0-, -cj: ^Ijl-. -(j: 0-, 

H H H H 



25 



H r2 r2 r2 



-0-<j:-, -S-<j:-, or absent; 
H H H H H H 



1-T- rr- -'-f 



30 



E is -C-, 



O O 

n I 

-S-, or -P-; 
O OR-^ 



35 



40 



r1 r5 

II ^ T I 

F is -C=(j:, -Csc-R^, or -C=C=(j:; 

H H 
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provided that when E is -S- or -S-, D is not 

II 



0 



r 



r2 



-Ijl-Cj:-, or -0(j:; 

10 H H H 

is hydrogen, halogen, or C^^-Cg alkyl; 
R^, R^, and R^ are independently hydrogen, C;^-Cg alkyl, 
" <^"2 ' n"N"P^P®^^^i"y^ ' - (CH2 ) n-N-piperazinyl , 

- ( CH2 ) n-Ni -piperaz inyl [N4 - ( C;^ "^6 ^ alkyl ] , 
15 - (CH2)n-N-pyrrolidyl, - (CH2) ^-Pyridinyl, 

- (CH2 ) n-N-imidazoyl, - (CH2 )n-iniidazoyl, 

- (CH2) j^-N-morpholino, - {CH2 ) ^-N-thiomorpholino, 

- (CH2 ) j^-N-hexahydroazepine or substituted C^-Cg 
alkyl, wherein the substituents are selected from 

20 ^ 

-OH, -NH2, or -N-B, A and B are independently 
hydrogen, C^-Cg alkyl, -(CH2)j^0H, 

" ^^^2 ^ n"^"PiP^^i^i^yl ' ~ (^^2 > n"^~P^P^^azinyl , 
25 -(CH2)n-N;^-piperazinyl[N4-(C2-Cg alkyl)], 

- (CH2)n-N-pyrrolidyl, - (CH2 ) n~N-pyridyl , 

( CH2ln">??i^azoya^,_ or - (CH2_)_n--Nr iniidazoyj..; 

E^, E^, and E^ are independently halogen, C^-Cg alkyl, 
^3-^8 cycloalkyl, C^-Cg alkoxy, C3-C8 cycloalkoxy, 

30 nitro, Cj^-Cg perf luoroalkyl, hydroxy, C^^-Cg 

acyloxy, -NH2, -NHtC^-Cg alkyl), -NCC^-Cg alkyl) 3, 
-NH(C3-Cq cycloalkyl), .n(C3-C8 cycloalkyl) 2 , 
hydroxymethyl, C^-Cg acyl, cyano, azido, C^-Cg 
thioalkyl, C^-Cg sulf inylalkyl , Ci^-Cg 

35 sulfonylalkyl, C3-C8 thiocycloalkyl , C3-C3 

sulf inylcycloalkyl, C3-C3 sulf onylcycloalkyl, 
mercapto, C;|^-Cg alkoxycarbonyl , C3-Cg 
cycloalkoxycarbonyl, C2-C4 alkenyl, C4-C3 
cycloalkenyl, or C2-C4 alkynyl; 
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is hydrogen, halogen, C^^ -C^-perf luoroalkyl , 
l,l-difluoro(C3^--C5)alkyl, C-^-Cg alkyl, 

- (CH2 ) j^-N-piperidinyl , - (CH2 ) ^^-piperazinyl , 

- (CH2 ) n-piperazinyl [N4- (C-L-C5) alkyl] , 

- { CH2 ) j^-N-pyrrolidyl , - ( CH2 ) ^-pyr idinyl , 

- (CH2 > j^-N-imidazoyl , - (CH2 ) n-N-morpholino, 
- (CH2 ) n^N-thiomorpholino, -C=CH2 , 



-CH=CH- (C2-C5)alkyl, - (CH2 ) ^-N-hexahydroazepine, 
- (CH2)nNH2, -(CH2)nNH{Ci-C5 alkyl ) , 
-(CH2)nN(Ci-C6 alkyl)2. -1-oxo (Ci-Cg ) alkyl , 
carboxy , (^I'^e ^ ^l^ylo^ycarbonyl , 
N- (C3^~C5)alkylcarbainoyl, phenyl or substituted 
phenyl, wherein the substituted phenyl can have 
from one to three substituents independently 
selected from Z^, , Z-' or a monocyclic 
heteroaryl group, and each C-j^-C^ alkyl group can 
be substituted with -OH, -NH2 or -NAB, where A 
and B are as defined above, is hydrogen or 
C-j^-Cg alkyl; and 

n is 1 to 4, and the pharmaceutical ly acceptable salts, 
esters, amides, and prodrugs thereof. 
The term "alkyl" means a straight or branched 

chain hydrocarbon. Representative examples of alkyl 

groups are methyl, ethyl, propyl, isopropyl, isobutyl, 

butyl, tert-butyl, sec-butyl, pentyl, and hexyl . 

The term "alkoxy" means an alkyl group attached to 

an oxygen atom. Representative examples of alkoxy 

groups include methoxy, ethoxy, tert-butoxy, propoxy, 

and isobutoxy. 

The term "halogen" includes chlorine, fluorine, 

bromine , and iodine . 

The term "alkenyl" means a branched or straight 

chain hydrocarbon having one or more carbon-carbon 

double bond. 



H 
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The term "cycloalkyl" means a cyclic hydrocarbon. 
Examples of cycloalkyl groups include cyclopropyl, 
cyclobutyl, cyclopentyl, and cyclohexyl . 

The term "cycloalkoxy" means a cycloalkyl group 
5 attached to an oxygen atom. 

The term "perf luoroalkyl" means an alkyl group in 
which all the hydrogen atoms have been replaced by 
fluorine atoms. 

The term "acyl" means a group derived from an 
10 organic acid by removal of the hydroxy group (-0H) . 

The term "acyloxy" means an acyl group attached to 
an oxygen atom. 

The term "thioalkyl" means an alkyl group attached 
to a sulfur atom. 
15 The term "sulf inylalkyl » means a sulfinyl group 

attached to an alkyl group. 

The term "sulf onylalkyl " means a sulfonyl group 
attached to an alkyl group. 

The term " thiocycloalkyl" means a cycloalkyl group 
20 attached to a sulfur atom. 

The term "sulf inylcycloalkyl" means a sulfinyl 
group attached to a cycloalkyl group. 

The term "sulf onylcycloalkyl " means a sulfonyl 

- - group attached- to a oycloalkyl groupr - ^ - - 

25 The term "mercapto" means a -SH group. 

The term "alkoxycarbonyl" means an alkoxy group 
attached to a carbonyl group. 

The term " eye loalkoxycar bony 1" means a 
cycloalkyoxy group attached to a carbonyl group. 
30 The term "cycloalkenyl" means a cyclic hydrocarbon 

containing one or more carbon-carbon double bond. 

The term "alkynyl" means a hydrocarbon having one 
or more carbon-carbon triple bond. 

The term "monocyclic heteroaryl" mean a 
35 heterocyclic aryl compound having only one ring 

structure. The cyclic compound is aromatic and 
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contains one or more heteroatom. Examples of 
heteroatoms include, but are not limited to, nitrogen, 
oxygen, sulfur, and phosphorus. Exair^les of monocyclic 
he teroaryl. groups include, ..but are not limited to, 
pyridyl, thienyl, and imidazoyl . 

The . symbol represents a covalent. bond. 

The compounds of Formulas I, II, and III are 
irreversible inhibitors of tyrosine kinases, 
particularly EGF tyrosine kinase. A therapeutically 
effective amount of the compounds of Formula I, II, or 
III can be administered to a patient having cancer or a 
patient having restenosis or at risk of having 
restenosis or "a patient having psoriasis, 
atherosclerosis, or endometriosis. Those skilled in 
the art are readily able to identify patients having 
cancer, restenosis, psoriasis, atherosclerosis, or 
endometriosis, and patients who are at risk of 
developing restenosis. The term "patient" means 
animals such as dogs, cats, cows, sheep, and also 
includes humans. 

The compounds of the present invention can 
be administered to humans and animals either orally, 
rec tally , parenterally ( intravenously, intramuscularly 
or subcutaneously ) , intracisternally , intravaginally , 
intraperitoneally , intravesically , locally (powders , 
ointments, or drops), or as a buccal or nasal spray. 
The compounds can be administered alone or as part of a 
pharmaceutically acceptable composition that includes 
pharmaceutically acceptable excipients. It is noted 
that. more than one. compound of Formula I, II, III can 
be administered either concurrently or sequentially. 

Compositions suitable for parenteral injection may 
comprise physiologically acceptable sterile aqueous or 
nonaqueous solutions, dispersions, suspensions or 
emulsions, and sterile powders for reconstitution into 
sterile injectable solutions or dispersions. Examples 
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10 



15 



20 



25 



30 



of suitable aqueous and nonaqueous carriers, diluents, 
solvents, or vehicles include water, ethanol, polyols 
(propyleneglycol, polyethyleneglycol, glycerol, and the 
like), suitable mixtures thereof, vegetable oils (such 
as olive oil) and injectable organic esters such as 
ethyl oleate. Proper fluidity can be maintained, for 
example, by the use of a coating such as lecithin, by 
the maintenance of the required particle size in the 
case of dispersions cind by the use of surfactants. 

These compositions may also contain adjuvants such 
as preserving, wetting, emulsifying, and dispensing 
agents. Prevention of the action of microorganisms can 
be ensured by various antibacterial and antifungal 
agents, for example, parabens, chlorobutanol , phenol, 
sorbic acid, and the like. It may also be desirable to 
include isotonic agents, for example sugars, sodium 
chloride, and the like. Prolonged absorption of the 
injectable pharmaceutical form can be brought about by 
the use of agents delaying absorption, for example, 
aluminum monostearate and gelatin. 

Solid dosage forms for oral administration include 
capsules, tablets, pills, powders, and granules. In 
such solid dosage forms, the active compound is admixed 

- with at least- one inert -customary excipient -(or- - 

carrier) such as sodium citrate or dicalcium phosphate 
or (a) fillers or extenders, as for example, starches, 
lactose, sucrose, glucose, mannitol, euid silicic acid; 
(b) binders, as for example, carboxymethylcellulose, 
alignates, gelatin, polyvinylpyrrolidone, sucrose, and 
acacia; (c) humectants, as for example, glycerol; 

(d) disintegrating agents, as for example, agar-agar, 
calcium carbonate, potato or tapioca starch, alginic 
acid, certain complex silicates, and sodium carbonate; 

(e) solution retarders, as for exanple paraffin; 

(f) absorption accelerators, as for example, quaternary 
ammonium confounds; (g) wetting agents, as for example. 
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cetyl alcohol and glycerol monostearate; 
(h) adsorbents, as for example, kaolin and bentonite; 
cind (i) lubricants, as for example, talc, calcium^, 
stearate, magnesium stearate, . solid polyethylene 
glycols, sodium lauryl sulfate, or mixtures thereof. 
In the case of capsules, tablets, and pills, the dosage 
forms may also comprise buffering agents . 

Solid compositions of a similar type may also be 
employed as fillers in soft- and hard-filled gelatin 
capsules using such excipients as lactose or milk 
sugar, as well as high molecular weight polyethylene- 
glycols, and the like. 

Solid dosage forms such as tablets, dragees, 
capsules, pills, and granules can be prepared with 
coatings and shells, such as enteric coatings and 
others well-known in the art . They may contain 
opacifying agents, and can also be of such composition 
that they release the active compound or compounds in a 
certain part of the intestinal tract in a delayed 
manner. Examples of embedding compositions which can 
be used are polymeric substances and waxes. The active 
compounds can also be in micro-encapsulated form, if 
appropriate, with one or more of the above-mentioned 
excipients. 

Liquid dosage forms for oral administration 
include pharmaceutic ally acceptable emulsions, 
solutions, suspensions, syrups, and elixirs. In 
addition to the active compounds, the liquid dosage 
forms may contain inert diluents commonly used in the 
art, such as water or other solvents, solubilizing 
agents and emulsifiers, as for example, ethyl alcohol, 
isopropyl alcohol, ethyl carbonate, ethyl acetate, 
benzyl alcohol, benzyl benzoate, propyleneglycol , 
1 , 3-butyleneglycol, dimethylf ormamide, oils, in 
particular, cottonseed oil, groundnut oil, corn germ 
oil, olive oil, castor oil and sesame oil, glycerol. 
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tetrahydro fur fury 1 alcohol, polyethyleneglycols and 
fatty acid esters of sorbitan or mixtures of these 
substances, and the like. 

Besides such inert diluents, the composition can 
also include adjuvants, such as wetting agents, 
emulsifying and suspending agents, sweetening, 
flavoring, and perfuming agents. 

Suspensions, in addition to the active compounds, 
may contain suspending agents, as for example, 
ethoxylated isosteairyl alcohols, polyoxy ethylene 
sorbitol and sorbitan esters, microcrystalline 
cellulose, aluminum me tahydr oxide , bentonite, agar-agar 
and tragacanth, or mixtures of these substances, and 
the like. 

Compositions for rectal administrations are 
preferably suppositories which can be prepared by 
mixing the compounds of the present invention with 
suitable non- irritating excipients or carriers such as 
cocoa butter, polyethyleneglycol or a suppository wax, 
which are solid at ordinary temperatures but liquid at 
body temperature and therefore, melt in the rectum or 
vaginal cavity and release the active component. 

Dosage forms for topical administration of a 
Gompound-of this- invention-include, ointments-, _powders., 
sprays, and inhalants. The active component is admixed 
under sterile conditions with a physiologically 
acceptable carrier and any preservatives, buffers, or 
propellants as may be required. Ophthalmic 
formulations, eye ointments, powders, emd solutions are 
also contemplated as being within the scope of this 
invention . 

The term "pharmaceutically acceptable salts, 
esters, amides, and prodrugs" as used herein refers to 
those carboxylate salts, amino acid addition salts, 
esters, amides, and prodrugs of the compounds of the 
present invention which are, within the scope of sound 
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medical judgement, suitcdDle for use in contact with the 
tissues of patients without undue toxicity, irritation, 
allergic response, and the like, commensurate with a 
reasonable benefit /risk ratio, and effective ^fpr their 
5 intended use, as well as the zwitterionic forms., where 

possible, of the compounds of the invention. The . term 
"salts" refers to the relatively non- toxic, inorganic 
and organic acid addition salts of compounds of the 
present invention. These salts can be prepared in situ 

10 during the final isolation and purification of the 

compounds or by separately reacting the purified 
compound in its free base form with a suitable organic 
or inorganic acid and isolating the salt thus formed. 
Representative salts include the hydrobromide , 

15 hydrochloride, sulfate, bisulfate, nitrate, acetate, 

oxalate, valerate, oleate, palmitate, stearate, 
laurate, borate, benzoate, lactate, phosphate, 
tosylate, citrate, maleate, fumarate, succinate, 
tartrate, naphthylate, mesylate, glucoheptonate , 

20 lactobionate and laurylsulphonate salts, and the like. 

These may include cations based on the alkali and 
alkaline earth metals, such as sodium, lithium, 
potassium, calcium, magnesium, and the like, as well as 
non- toxic ammonixim, quaternary ammonium, and amine 

25 cations including, but not limited to ammonium, 

tetrcimethylammonixim, tetraethylammonium, methylamine , 
dimethylamine , tr ime thylamine , tr iethylamine , 
ethylcunine and the like <see, for example, S.M. Berge, 
et al . , "Pharmaceutical Salts," J Pharm Sci, 

30 1977 ; 66 : Irl? which is incorporated herein by 

reference) . 

Examples of pharmaceutic ally acceptable, non- toxic 
esters of the compounds of this invention include C^-Cg 
alkyl esters wherein the alkyl group is a straight or 
35 branched chain. Acceptable esters also include 

cycloalkyl esters as well as arylalkyl esters such as. 
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but not limited to benzyl. C^-C^ alkyl esters are 
preferred. Esters of the compounds of the present 
invention may be prepared according to conventional 
methods . 

Examples of pharmaceutically acceptable, non- toxic 
amides of the compounds of this invention include 
amides derived from ammonia, primary C^^-Cg alkyl amines 
and secondary C^^-Cg dialkyl amines wherein the alkyl 
groups are straight or branched chain. In the case of 
secondary amines, the amine may also be in the form of 
a 5- or 6-membered heterocycle containing one nitrogen 
atom. Amides derived from ammonia, C;j^-C3 alkyl primary 
amines and 0^-02 dialkyl secondary amines are 
preferred. Amides of the compounds of the invention 
may be prepared according to conventional methods. 

The term "prodrug" refers to compounds that are 
rapidly transformed in vivo to yield the parent 
compound of the above formulas, for example, by 
hydrolysis in blood. A thorough discussion is provided 
in T. Higuchi and V. Stella, "Pro-drugs as Novel 
Delivery Systems," Vol. 14 of the A.C.S. Symposium 
Series, and in BioreversiJbie Carriers in Drug Design, 
ed. Edward B. Roche, American Pharmaceutical 
Association and- Pergamon Press, 1987,- both of -which- are- - 
incorporated herein by reference. 

The con5)Ounds of the present invention can be 
administered to a patient at dosage levels in the range 
of about 0.1 to about 1,000 mg per day. For a normal 
human adult having a body weight of about 70 kg, a 
dosage in the range of about 0.01 to about 100 mg per 
kilogram of body weight per day is sufficient. The 
specific dosage used, however, can vary. For exait^le, 
the dosage can depend on a number of factors including 
the requirements of the patient, the severity of the 
condition being treated, and the pharmacological 
activity of the compound being used. The determination 
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of optimum dosages for a particular patient is well- 
known to those skilled in the art. 

The compounds of the present invention can exist 
in different stereoisometric forms by virtue of the 
presence of asymmetric centers in the compounds. It is 
contemplated that all stereoisometric forms' of the 
compounds as well as mixtures thereof, including 
racemic mixtures, form part of this invention. 

In addition, the compounds of the present 
invention can exist in unsolvated as well as solvated 
forms with pharmaceut ically acceptable solvents such as 
water, ethanol, and the like. In general, the solvated 
forms are considered equivalent to the unsolvated forms 
for the purposes of the present invention. 

It is intended that the compounds of Formula I, 
II, or III be either synthetically produced or 
biologically produced. 

The following examples illustrate particular 
embodiments of the invention and are not intended to 
limit the specification, including the claims, in any 
manner . 



GENERAL SYNTHETIC SCHEMES 

^i^^^^Linked Alkyla ting Michael Acceptor Sidechains 
The amine is acylated either by an acid in the 
presence of a coupling agent such as EDAC, or by an 
acid chloride. The amine in turn can be made by 
reduction of the corresponding hitro conqpound, 
displacement of a halogen by an amine or ammonia 
equivalent, or in the case of pyrido [4 , 3-d]pyrimidines 
by direct incorporation during the synthesis. 
2-Haloalkylsulfonyl halides form vinyl sulfonamides 
when treated with the aryl amine and excess tertiary 
amine base . 





C/N means either a carbon or nitrogen atom is present 
20 at that location. 

means a bond or no bond. 

Oxygen-Linked Alkylating Michael Acceptor Sidechains 

^ The- hydroxyl -group -is -acylated either-by- an acid 

25 in the presence of a coupling agent such as EDAC, or by 

an acid chloride. The hydroxyl compound can in turn 
can be made by cleavage of the corresponding methyl 
ether. 3 -Methyl thioalkanoic acid or their acid 
chlorides can be used to acylate the oxygen followed by 
30 S-alkylation or oxidation and basic or thermal 
elimination. 
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HN 




N 



N 



O 




N 



N 




HN 



.Ar 




HO- I I 




HN 



.Ar 



N 



N 




10 Ar and R denote an aryl group and R denotes an organic 

group as exemplified herein. 



Carbon-Linked Alkylating Michael Acceptor Sidechains 

A Stille or Suzuki coupling can be used to couple 
the sidechain to an appropriately substituted 
quinazoline/pyridopyrimidine/pyrimidinopyrimidine/ 
tricycle. These in turn can be made as aryl halides by 
methods known in the art, or as aryl triflates by 
triflation of the hydroxyl confounds described above, 
as aryl stannanes by reaction of the abovementioned 
triflates with hexamethyl distannane, or as arylboronic 
acids by conversion of aryl iodides to arylorgano- 
metallics, followed by treatment with borate esters and 
hydrolysis. Alternatively, aryl iodides can be 
converted to the arylzinc species and coupled with 
activated halides. 
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20 Sulfur-Linked Alkylating Michael Acceptor Sidechains 

Activated halides in pyridopyrimidines and 
pyrimidinopyrimidines can be displaced by suitable 
2 -hydroxy thiolates, and these in turn can be oxidized 

to sulf ones/ and then water el-iminated by" treatment " 

25 with mesyl chloride and several equivalents of a base. 

For quinazolines, and claimed tricycles, either an 
activated halogen especially fluorine can be used in 
the sequence just described for pyridopyrimidines, or 
an aryl iodide precursor can be metalated, quenched 

30 with sulfur or a suitable sulfur electrophilic 

progenitor and then the resultant aryl thiol used to 
open a terminal epoxide, giving a 2 -hydroxy thioether 
which can be converted onto a vinyl sulf one by 
oxidation and water elimination as described above. 
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Hvdrazino-Linked Alkylating Michael Acceptor Sidechains 

Activated halides in pyridopyrimidines and 
pyrimidinopyrimidines and appropriately substituted 

15 quinazolines can be displaced by a (N-alkyl) hydrazine. 

Alternatively, an amino -derivative of the desired ring 
nucleus can be diazotized, and then reduced to the 
hydrazine. The distal nitrogen of the hydrazine can 
then be acylated, sulfonylated or phosphorylated, by 

20 methods well-known to one skilled in the art - 



25 



30 



35 
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Hvdroxvlamino-O-Linked Alkylating Michael Acceptor 
Sidechains 

Activated halides in pyridopyrimidines and 
pyrimidinopyrimidines and appropriately substituted 
5 quinazolines can be displaced by a suitably 0-protected 

(N-alkyl) hydroxylamine . Alternatively, a nitro- 
derivative of the desired ring nucleus can be 
synthesized, and then reduced to the hydroxylamine 
under appropriate mildly reducing conditions. The 
10 oxygen of the hydroxylamine can then be acylated, 

sulfonylated or phosphorylated, by methods well-known 
to one skilled in the art. 




Methvleneamino-N-Linked Alkylating Michael Acceptor 
Sidechains 

35 Activated halides in pyridopyrimidines and 

pyrimidinopyrimidines and appropriately substituted 
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quinazolines can be displaced by cyanide, preferably in 
the presence of copper or nickel salt catalysis. 
Alternatively, an amino-derivative of the desired ring 
nucleus can be diazotized, and then converted to the 
nitrile as described above. In some cases, the nitrile 
functionality can .be. incorporated into the heterpcycle 
earlier in the synthesis, either as itself, or via a 
carboxylic acid or aldehyde, both of which can readily 
be turned into nitrile compounds by one skilled in the 
art. Reduction of the nitrile to a methyleneamine is 
followed by nitrogen acylation, sulf onylation or 
phosphorylation, by methods well-known to one skilled 
in the art . 



15 



I— I 



HN 




NC 



HN 




N— C 
H H 



HN 




20 



H2N HN 



c/n; 
c/n' 




N 



.Ar 

N 



CN HN 
C/N'i^I^ 



-,Ar 



C/N 



N 




HN 



C/N'x,^--:>k ^ 

N 



Methvleneoxv-Q-L.inked Alkvlatina Michael Acceptor 

25 Sidechains 

Hydroxymethyl compounds can be incoarporated into 
appropriate heterocycles in many ways obvious to one 
skilled in the art. For example, iodoquinazolines 
may be carbonylated in a Heck reaction, and then 

30 reduced with NaBH4 to the desired precursor. 

Aminopyridopyrimidines may be diazotized, converted to 
the nitrile, partially reduced to an imine, hydrolysed, 
and the resultant aldehyde reduced to hydroxymethyl . 
The oxygen of the hydroxymethyl can then be acylated, 

3 5 sulfonylated or phosphoirylated, by methods well-known 

to one skilled in the art. 
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Ethano-L inked Alkylating Michael Acceptor Sidechains 

15 Michael addition of a cuprate, derived via an 

organozincate from an iodoquinazoline, to a 
diviny Ike tone, or appropriately mono-masked derivative, 
followed by unmasking of the second unsaturated 
functionality, if required, will give compounds of the 

20 desired type. Aldehydes derived from pyridopyrimidines 

or pyrimidopyrimidnes as described above can be 
homologated to the desired compounds by a wide variety 
of techniques such as the one illustrated, by one 

_- _ -Skilled_,in_ the art.. ._. _„ . 

25 
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Aminomethvl-C-L inked Alkylating Michael Acceotior 
Sidechains 

Amino-heterocycles of the type described 
throughout this application can be alkylated, by various 
double bond-masked equivalents of l-broinobut-3-en-2- 
one, followed by unmasking of the unsaturation by. 
methods known to one skilled in the art. 
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HvdroxvTnethvl-C-Linked Alkylating Michael Acceptor 
Sidechains 

Hydroxy-heterocycles made as described previously 
from methoxy-heterocycles can be alkylated by various 
double bond-masked equivalents of l-bromobut-3-en-2- 
one, followed by unmasking of the unsaturation by 
methods known to one skilled in the art . 
Alternatively, alkylation of the phenol can be 
accomplished with chloroacetic acid, followed by 
conversion to an acyl chloride and Stille coupling of 
that acyl halide with an appropriate alkenyl stcuanane. 
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Thiomet hvl-C-Linked Alkylating Michael Acceptor 
Sidechains 

Appropriate mercapto-heterocycles, made by 
displacement of activated halides on the heteroaromatic 
ring, can be alkylated by various double bond-masked 
equivalents of l-bromobut-3-en-2-one, followed by 
unmasking of the unsaturation by methods known to one 
skilled in the art. Alternatively, alkylation of the 
thiol can be accomplished with chloroacetic acid, 
followed by conversion to an acyl chloride and Stille 
coupling of that acyl halide with an appropriate 
alkenyl stannane. 




EXAMPLE 1 

N- f 4 - ( 3 -Bromo-phenvlamino ) -pvr ido f 4 . 3 -d1 pvrimidin-7 - 
vll -N- (3-morpholin-4"vl -propvl^ -acrvlamide 
GENERAL METHOD A: 

N- [ 4 - { 3 -Bromo-pheny lamino ) -pyr ido [ 4 , 3 -d] pyr imidin- 
7-yl].N-(3-morpholin-4-yl-propyl)-acrylamide can be 
made by acylation of 7-amino-4- [ (3-bromophenyl)amino] - 
pyrido[4,3-d]pyrimidine [J Med Chem, 1995:3780] by 
methods familiar to one skilled in the art. For 
exairple, acylation with acrylic acid can be achieved 
through the use of a standard condensing agent such as 
1- (3-dimethylaminopropyl)-3-ethylcarbodiimide HCl 
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(EDAC) or through the use of acryloyl chloride and a 
tertiary base such as diisopropyl ethylamine as an acid 
scavenger . 

N-.alkylation of the acrylamides can then be 
achieved by methods feuuiliar to one skilled in the art. 
For example, conversion of the amide to its. monoanion 
by treatment with standard reagents such as sodium 
hydride followed by displacement on an appropriate 
halide such as N- {3-chloropropyl)morpholine or N~(4- 
chlorobutyl )morpholine affords the desired alkylated 
amide . 

GENERAL METHOD B: 

Alternatively, N- [4- ( 3 -bromo -phenyl amino) - 
pyrido [4 , 3-d]pyrimidin-7-yl] -N- (3-morpholin-4-yl- 
propyl) -acrylamide can be made by treating 7-fluoro-4- 
[ { 3 -br omopheny 1) amino ] pyrido- [4, 3-d] pyrimidine with 
N- (3-aminopropyl)morpholine in dimethyl sulfoxide 
followed by acylation with acrylic acid and a coupling 
reagent such as 1- ( 3 -dime thy laminopropyl ) -3 - 
ethylcarbodiimide HCl (EDAC) or acryloyl chloride and a 
tertiary base such as diisopropyl ethylamine according 
to methods familiar to those skilled in the art. See, 
for example, WO 9519774 Al . 

EXAMPLE 2 

N- r4 - (3-BrQmo-phenvlamino) - pvridor3. 4-d1 pvrimidin-e- 
vll -N- ( 3 -morpholin-4-vl-pr opvl) -acrylamide 

To a stirred solution of 4- [ (3-bromophenyl) amino] - 
6- [ p-mprpholinopropyl) aminolpyrido [3 , 4-d]pyrimidine 

(400 mg, 0.90 mmol) , {prepared from 4- [ ( 3.-bromophenyl ) 
amino] -6-fluoropyrido [3 ,.4-d]pyrimidine and - . . 
3-morpholinoprop-l-ylamine) DMAP (40 mg) and Et3N 

(excess, 2.0 mL) at O^C under N2 was added acryloyl 
chloride (1.2 mol eq., 1.08 mmol, 89viL) . After 1 hour 
stirring, a further two portions of acid chloride 
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(89 \xL each) were added over the next 2 hours, and the 
reaction was then stirred at 20°C for 1 hour, diluted 
with water and extracted with EtOAc . The combined 
organic extracts were washed with brine, dried over 
anhydrous Na2S04, and concentrated under reduced 
pressure before being chromatographed on silica gel 
eluting with MeOH/EtOAc (1:9) to MeOH/EtOAc (1:5) to 
give N-[4-[ (3-bromophenyl ) aminojpyrido [3 , 4-d]pyrimidin- 
6-yl]-N-[3-inorpholinopropyl]acrylamide] (142 mg, 32%) 
as a cream powder, mp (CH2Cl2/hexane) 178-180°C. 

NMR [(CD3)2SO]: 5 10.15 (s, IH, NH) , 9.15 (s, IH, 
aromatic), 8.80 (s, IH, aromatic), 8.47 (s, IH, 
aromatic), 8.21 (br s, IH, H-2 ' ) , 7.92 (br d, 
J = 7.6 Hz, IH, H-6' ) , 7.41 (t, J = 8 . 0 Hz , IH, H-5 ' ) , 
7.37 (dt, J = 8.1 Hz, = 1.6 Hz, J = 1.6 Hz, IH, 
.H-4*), 6.25 (m, 2H, CH2CHCO, CH2CHCO) , 5.66 (m, IH, 
CH2CHCO), 3.98 (t, J- = 7.5 Hz, 2H, CH2NRCO) , 3.46 (t, 
J = 4.5 Hz, 4H, morpholino methylene), 2.29 (t, 
J = 7.1 Hz, 2H, CH2CH2CH2NRCO) , 2.24 (br s, 4H, 
morpholino methylene), 1.73 (quintet, J = 7.2 Hz, 2H, 
CH2CH2CH2 ) . 

^^C NMR: 5 164.84, 156.69, 155.80, 151.83, 150.05, 
143.01, 140.02, 130.51, 129.27, 127.88, 126.76, 124.32, 

- --12-1^19-, -1-20^82^ -ll-3 v02-,- 66-. 02-(-x-2) -55^05,r-53-,-02 4^^^ - 
45.85, 24.63. 

Analysis calculated for C23H25BrNg02 • H2O requires: 

C, 53.6; H, 5.3; N, 16.3%. 
Found: C, 53.8; H, 5.0; N, 16.3%. 



N- f4- (3-Bromo-phenvlamino) -Quinazolin-7-vn acrvlamide 

To an ice-cold solution of 0.158 g (0.5 mM) of 
7-amino-4- (3-bromoanilino) -quinazoline [J Med Chem, 
1995:3482) and 0.108 g of acrylic acid in 5,0 mL of dry 
dimethyl formamide (DMF) was added 0.288 g of l-(3- 
dimethylaminopropyl) -3-ethylcarbodiimide HCl (EDAC) . 



EXAMPLE 3 
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After stirring for 5 minutes, the mixture became a 
solution, and the ice bath was removed. The reaction 
continued to stir at room temperature for 3 hours. The 
reaction was then poured into, a mixture of dee and 
water and made basic with the addition of a saturated 
solution of sodium bicarbonate This . aqueous .mixture 
was extracted three times with ethyl acetate, and the 
pooled extracts were dried over magnesium sulfate. The 
solution was filtered and concentrated in vacuo to 
afford a light yellow solid. The solid was dissolved 
in 100 mL of methanol, filtered, and concentrated 
in vacuo to approximately 10 mL. The solid which 
precipitated from solution was collected and dried 
in vacuo at 80^C to give 50 mg of N- [4- (3-bromo- 
phenylamino) -quinazolin-7-yl ] acrylamide, mp >265^C . 
Chemical ionization mass spectra: m/e 369. 
■^H NMR (Dg-dimethyl sulfoxide): 5 5.86 (dd, IH, 
J = 10.1 , J = 1.9), 6.36 (dd, IH, J = 17.0, J = 1-9), 
6.51 (dd, IH, J = 16.9, J = 10.1), 7.30 (m, IH) , 7.36 
(t, IH, J = 8.1), 7.82 (dd, IH, J = 9.2, J = 2.2), 7.9 
(d, IH, J = 8.0), 8.25 (dd, IH, J = 3.6, J = 1.9), 8.50 
(d, IH, J = 8.9), 8.61 (S, IH), 9.79 (s, IH, -NH) , 
10 .61 (s, IH, -NH) . 

Analysis calculated for C2-7H23BrN40 : 
C, 55.30; H, 3.55; N, 15.17. 
Found: C, 55.49; H, 3.63; N, 15.26. 



N~ r4 - r (3 -Bromophenvl)amino1auinazolin-7-vn -N- r3- 
morpholinopropvl 1 acrvlamide 

To a solution of 4- [ ( 3-bromophenyl ) amino] -7- 
f luoroquinazoline (0.60 g, 1.89 mmol) in 
Dimethylsulf oxide (DMSO) (10 mL) was added 4-(3- 
aminopropyDmorpholine (7,54 mmol, 1.10 mL) . The 
reaction mixture was heated at llO^C for 26 hours and 
then diluted with water, basified by the addition of 



EXAMPLE 4 
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saturated NaHC03 and then extracted with EtOAc . The 
combined organic extracts were washed with brine, dried 
over anhydrous Na2S0^, and concentrated in vacuo. 
Column chromatography on Grade III alumina with 
5 gradient elution from EtOAc to EtOAc/MeOH (98:2) 

followed by recrystallization from EtOAc /hexane gave 
4- [ (3-bromophenyl)amino] -7-[ {3-morpholinopropyl) amino] - 
quinazoline {0.65 g, 7 8%) as cream crystals, 
mp 162-162. 5°C. 

10 NMR [(CD3)2SO, 200 MHz]: 8 9.41 (s, IH, NH) , 8.43 

(s, IH, H-2), 8.24 (br s, IH, H-2 ' ) , 8.18 (d, 
J = 9.2 Hz, IH, H-5), 7.87 (br d, J = 8.1 Hz, IH, 
H-6'). 7.35-7.18 (m, 2H, H-4 ' , 5'), 6.88 (dd, 
J = 1.9 Hz, J = 9.1 Hz, IH, H-6"), 6.65 (t, J = 5.3 Hz, 

15 IH, CH2NH) , 6.62 (br s, IH, H-8) , 3.60 (t, J = 4.6 Hz, 

4H, morpholino methylene), 3.19 (dt, J = 6.4 Hz, J = 
6.4 Hz, J = 5.8 Hz, IH, CH2CH2NH) , 2.43-2.33 (m, 6H, 
morpholino methylene, CH2CH2CH2NH) , 1.75 (quintet, J = 
6 . 8 Hz , IH, CH2CH2CH2 ) . 

20 ^^C NMR: 5 156.56, 154.27, 152.41, 152.32, 141.60, 

130.15, 124.90, 123.41, 123.31, 121.06, 119.87, 116.51, 
105.68, 102.21, 66.13 (x2), 55.81, 53.31.(x2), 40.46, 
25.14. 

To a solut-ion of the- above- 4--[ ( 3 -bromopheny 1 ). 

25 amino] - 7- [ ( 3 -mo rpholinopropyl) amino] quinazoline 

(0.10 g, 0.230 mmol) in dry DMF (5.0 mL) under N2 was 
added acrylic acid (0.565 mmol, 39 uL) , Et3N (100 pL) , 
and 1- ( 3-dimethylaminopropyl) -3-ethylcarbodiimide 
hydrochloride (EDCI-HCl) (0.565 mmol, 108 mg) , the 
30 reaction mixture was stirred at room temperature for 
4 days with additional acrylic acid (40 uD , 
triethylamine Et3N (100 viL) , and EDCI-HCl (100 mg) 
being added each day. The DMF was then removed 
in vacuo and the resulting residue diluted with 
35 saturated NaHC03 and extracted with EtOAc. The 

combined organic extracts were washed with brine, dried 
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over anhydrous Na2S04 , and concentrated at reduced 
pressure. Column chromatography on silica gel with 
gradient elution from MeOH/EtOAc/CH2Cl2 (1:4:5) to 
MeOH/EtOAc/CH2Cl2 (2 : 4 : 4) ..gave . at higher R^; N-[4-[(3- 
5 bromophenyl ) amino ] cjuinazolin-? -yl ] -N- [ 3 - 

morpholinopropyl ] acry.lamide .(3 9 mg 3.5% ) as a white 
powder, mp (EtOAc/hexane ) 86-88^C (decomp) . 

NMR [(CD3)2SO, 200 MHz]: 5 9.96 (s, IH, NH) , 8.68 
(s, IH, H-2), 8,63 (d, J = 8.7 Hz, IH, H-5), 8.23 

10 (br s, IH, H-2'), 7.91 (dt, J = 7.3 Hz, J = 2.0 Hz, 

J = 2.0 Hz, IH, H-6'), 7.68-7.58 (m, 2H, aromatic), 
7.42-7.31 (m, 2H, aromatic), 6.18 (m, 2H, CH2CHCO, 
CH2CHCO) , 5.63 (dd, J = 2.0 Hz, J = 10.0 Hz, IH, 
CH2CHCO), 3.90 (t, J = 7.1 Hz, 2H, CH2CH2CH2NCO) , 3.51 

15 (t, J = 4.3 Hz, 4H, morpholino methylene), 2.50 (br s, 

2H, CH2CH2CH2NCO) , 2.28 (br s, 4H, morpholino 
methylene), 1.67 (cjuintet, J = 6.5 Hz, 2H, CH2CH2CH2 ) . 
At lower R^; recovered starting material, 4-[(3- 
bromophenyl ) amino ] - 7 - [ (3 -morpholinopropyl ) amino ] - 

20 quinazoline (34%) identical with an authentic sample. 

EXAMPLE 5 

3 - r4 - (3-Bromo-Dhenvlamino) -cruinazolin-7 -vlcarbamovll - 
acrvlic acid 

25 To a 5^C solution of 0.158 g of 7-amino-4- ( 3- 

bromoanilino) -quinazoline {J Med Chem, 1995:3482) in 
10 ml* of tetrahydrofuran was added 0.059 g of maleic 
anhydride. The cold solution stirred for 15 minutes, 
and then the ice bath was removed. The reaction warmed 

3 0 to room temperature where it. continued . stirring for 

15 hours. The suspension was heated under reflux for 
3 0 minutes and then stirred at .room temperature another 
15 hours. Another 0.059 g of maleic anhydride and 
20 mL, of tetrahydrof urem were added, and the reaction 

35 was refluxed for an additional 2 hours. After another 

15 hours at room temperature, the reaction was refluxed 
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for 15 hours. The reaction was filtered, and the light 
tan solid was recrystallized first from dimethyl- 
f ormamide and then a second time from methanol to 
. afford 0.036 g of the desired product. 
5 NMR [(CD3)2S01: 5 12.95 (br s, IH, exchanges with 

D2O) , 11.04 (br s, IH, exchanges with D2O) , 9.81 (br s, 
IH, exchanges with D2O) , 8.62 (s, IH) , 8.49 (d, 
J = 9.2 Hz, IH)/ 8.24 (s, IH) , 8.17 (d, J = 1.7 Hz, 
IH), 7.90 (d, J = 8.4 Hz, IH) , 7.78 (d, J = 9.2 Hz, 
10 IH), 7.36 (t, J = 8.1 Hz, IH) , 7.30 (dd, J = 1 Hz, 

9 Hz, IH) , 6.50 (d, J =12,1 Hz, IH) , 6.37 (d, 
J = 11.8 Hz, IH) ; 

cms m/z (relative %) : 411.3 (95), 412.3 (23), 
413.3 (100) , 414.3 (21) . 
15 Analysis calculated for C2^QH-|^3BrN403 : 

C, 52.32; H, 3.17; N, 13.56. 
Found: C, 52.57; H, 3.51; N, 13.15. 



EXAMPLE 6 

20 3- r4- (3"Bromo-phenvlamino) -Quinazolin-7-vlcarbamovn - 

acrylic acid ethvl ester 

To an ice cold solution of 0.158 g of 7-aminO"4- 
(3-bromoanilino) -quinazoline and 0.216 g of monoethyl 
_ f umar a te- in -3- mL- of -dry -dime thy 1 f ormamide-was-added 

25 0.288 g of 1- {3-dimethylaminopropyl ) -3-ethyl- 

carbodiimide HCl (EDAC) . 7-Amino-4- (3-bromoanilino) - 
quinazoline can be made by methods well-known to those 
skilled in the art. See, for example, J Med Chem, 
1995:3482, which is hereby incorporated by reference. 

30 After stirring at 5®C for 5 minutes, the ice bath was 

removed, and the reaction was permitted to warm to room 
temperature where it stirred for 15 hours. The 
reaction was poured into cold water, and the suspension 
was made basic with the addition of a saturated sodiiam 

35 bicarbonate solution. The resulting solid was 

collected by filtration, washed with water, and then 
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recrystallized from 50 mL of ethanol to afford 0.052 g 
of the desired product, mp >260^C. 

^H NMR [(CD3)2SO]: 5 10.99 (br s, IH, exchanges with 
D2O), 9.82 (br s, IH,- exchanges with D2O) , .8. 62 (s.,- 
IH) , 8.52 (d, J= 8.9 Hz, IH) , 8.24 Is, 2H) , 7.90. (d, 
J = 8.2 Hz, IH) , .7.81 (dd, J = 1.7 Hz,. 8.9. Hz,. IH)., . 
7.34 (m, 2H), 7.26 (d, *7 = 15.7 Hz, IH) , 6.79 (d, 
J- = 15.4 Hz, IH) , 3.33 (q, J = 7.0 Hz, 14.2 Hz, 2H) , 
1.28 (t , J- = 7 .0 Hz, 3H) ; 

CIMS m/z (relative %) : 440 (19%), 441 (100), 442 (37), 
443 (78) . 

Elemental analysis calculated for C2oH2 7BrN403 : 
C, 54.44; H, 3.88; 12.70; Br , 18.11. 

Found: C, 54.32; H, 3.85; N, 12.76; Br, 17.89. 

EXAMPLE 7 

N- f 3-Bromo-phenvl ) -cruinazolin-4-vl-amine 

N- ( 3 -Bromo -phenyl) -quinazolin-4-yl-cunine was 
prepared according to methods well-known in the art. 
See, for example, J- Med Chem, 1995 ; 3 8 ( 18 ): 3482-3487 . 

EXAMPLE 8 

4- ( 3 "Bromo-phenvlamino ) -6 , 7-dimethoxvauinazoline 

4- ( 3-Bromo-phenylamino) -6, 7-dimethoxyQuinazoline 
is synthesized according to methods well-known in the 
art. See, for example, European Patent Application 
Number 566 226 Al . 

EXAMPLE 9 

But-2-e noic acid f 4- {3-bromo-phenvlamino) -Quinazolin-7- 
vll -amide 

To an ice cold solution of 0.158 g of 7-amino-4- 
( 3-bromoanilino) -quinazoline {J Med Chem, 1985:3482) in 
5 mL of tetrahydrof uran was added dropwise a solution 
of 0.105 g of crotonic acid chloride in 5 mL of 
tetrahydrof uran . When the addition was complete, the 
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ice bath was removed and the reaction stirred at room 
temperature for 15 hours. The reaction was filtered to 
remove the yellow solid which was washed with 
tetrahydrofuran and recrystallized from 20 mL of 
5 boiling methanol to afford 0.060 g of the desired 

product, mp >250^C. 

NMR [(CD3)2SO]: 5 11.44 (br s, IH, exchanges with 
D2O) , 11.04 (s, IH, exchanges with D2O) , 8.92 (s, IH) , 
8.78 (d, J = 9.2 Hz, IH) , 8.52 (d, J = 1.9 Hz, IH) , 
10 8.05 (t, J = 1.8 Hz, IH) , 7.91 (dd, iJ = 2.1 Hz, 9.3 Hz, 

IH), 7.76 (m, IH), 7.52 (m, IH) , 7.45 (t, J = 8.0Hz, 
IH), 6.70 (m, IH), 6.28 (dd, J = 1.7 Hz, 15.1 Hz, IH) , 
1.92 (dd, J = 1.6 Hz, 6.9 Hz, 3H) ; 
CIMS: 382 (21), 383 (100), 384 (34), 385 (64). 
15 Analysis calculated for C^^gH^^BrN^O • 1 HCl ■ 0. 5 H2O: 

C, 50.43; H, 4.00; N, 13,07; Br, 18.64; 
CI, 8.27. . 

Found: C, 50.71; H, 4.00; N, 12.98; Br, 18.93; 
CI, 7.51. 

20 

EXAMPLE 10 

N- [4 - {3-BrQmo-phenvlamino) - 6- (3-m orpholin-4-vl- 
propvlamino) -auinazolin-7-vn -acrvlamide 
" - Treatment of 6-chloro--7-nitroquinazolin-4-one - - - - - 

25 (Aust J Chem, 1995;48:227-232) with thionyl chloride or 

POCI3 affords the 4 , 6-dichloro-7-nitroquinazoline . 
Reaction with 3-bromoaniline affords a mixture of 4-{3- 
bromophenyl amino) -6-chloro-7-nitroguinazoline and 
4-chloro-6- (3-bromophenylamino) -7-nitroquinazoline 

30 which are separated by column chromatography. 

Treatment of the desired 4- (3-bromophenylamino) -6- 
chloro-7-nitroquina2oline with N- (3-aminopropyl) - 
morpholine and subsequent reduction of the nitro 
functionality with, for example, iron in acetic acid 

35 affords 7-amino-4- (3-bromo-phenylamino) -6- (3-morpholin- 

4-yl-propylamino) -quinazoline . Acylation to afford the 
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acrylamide is accomplished according to method of 
Example 3 . 

EXAMPLE 11 

N- r4- r (3-Bromophenvl) amino 1cruinazo lin-6-vl1 acrvlamide 

To a solution of 6-amino-4- [ (3-bromophenyl) amino] - 
quinazoline (2.0 g, 6.3 5 mmol) in dry DMF (20 mL) under 
N2 was added acrylic acid (12.7 mmol, 0.87 mL) . The 
resulting solution was cooled to 0°C and 1~{3- 
dimethylaminopropyl ) -3 -ethylcarbodiimide hydrochloride 
(EDCI-HCl) (7.62 mmol, 1.4 6 g) was added. The reaction 
was stirred at O^C for 15 minutes and then allowed to 
warm to room temperature and stirred for a further 
2 hours, after which additional acrylic acid (0.30 mL) 
and EDCI-HCl (0.30 g) were added. After a further 
2 hours, the reaction was complete by tic, solvent was 
removed under reduced pressure, and the resulting 
residue diluted with saturated NaHC03 and repeatedly 
extracted with EtOAc . The combined organic extracts 
were washed with brine, dried over anhydrous Na2S04, 
and concentrated under reduced pressure. Column 
chromatography on grade III alumina eluting with 
EtOAc/MeOH (95:5) followed by recrystallization from 
EtOAc/hexane gave a spongy white solid, which upon 
several hours under high vacuum gave N-[4~[(3- 
bromophenyl) amino] guinazolin-6-yl } acrylamide (1 . 06 g, 
45%) as a cream powder, 258-261*^C. 

NMR t(CD3)2SO, 200 MHz] : 5 10.51 (s, IH, CONH) , 
9.93 (s, IH, NH) , 8.83 (br s, IH, H-5), 8.59 (s, IH, 
H-2), 8.18. (br s, IH, H-2 • ) , 7 , 94-7 . 78 (m,. 3H, H-6:' , 8, 
5*), 7.40-7.27 (m, 2H, H-7, 4'), 6.54 (dd, J = 9.8 Hz, 
J = 17.0 Hz, IH, CH2CHCO),. 6.36 (dd, J = 2.1. Hz, . 
J = 16.9 Hz, IH, CH2CHCO), 5.85 (dd, J = 2.0 Hz, 
J = 9.7 Hz, IH, CH2CHCO) . 

Mass spectrum (CI): 371 (95, ^^BrMH^), 370 (53, 
^^BrM""), 369 (100, '^^BrMH"), 368 (33, "^^BrM"^). 
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Analysis calculated for C3^7H23BrN40 requires: 

C, 55.30; H, 3.55; 15.17%. 
Found: C, 55.19; H, 3.34; N, 14.88%. 

EXAMPLE 12 

N- r4 - (N.N-Dimethvlamino) -auina2Qli n-6-vnacrvlamide 

A suspension of 6-nitroquinazolone (3.50 g, 
18.5 mmol) in neat SOCI2 (30 mL> containing two drops 
of DMF was refluxed for 3 hours until it became clear. 
The excess 50012 was removed under reduced pressure, 
and dry benzene was added and then evaporated under 
reduced pressure to remove all traces of SOCI2 . The 
resulting crude 4-chloro-6«nitroquinazoline was 
dissolved in dry CH2CI2 (50 mL) and washed with 
saturated Na2C03 (x2), and this solution was then 
added to a solution of 4-amino-2-bromo-/^,i\r- 
dime thy Ibenzyl amine (20,3 mmol, 4.64 g) in i-PrOH 
(60 mL) containing Et3N (excess, 7.0 mL) . The 
resulting reaction mixture was heated at reflux for 
3 hours and then concentrated under reduced pressure, 
diluted with water, and extracted with EtOAc . The 
combined organic extracts were dried over anhydrous 
Na2S04, concentrated under reduced pressure, and 
chromatographed- on- si-lica- gel eluting- with-CH2Cl2 /EtOAc- - 
(1:1) to MeOH/CH2Cl2/EtOAc (2:9:9) to give 4-JV,2\7- 
dimethylamino-6-nitroquinazoline (2.56 g, 64%), as 
yellow crystals, mp (CH2CI2) 131-133^C. 

NMR [ (003)280] , (400 MHz) : 5 9 . 02 (d, J" = 2.4 Hz, 
IH, H-5), 8.59 (s, IH, H-2), 8.47 (dd, J = 2.5 Hz, 
J = 9.2 Hz, IH, H-7), 7.85 (d, J = 9.2 Hz, IH, H-8) , 
3.46 (s, 6H, N(CH3)2) . 

Further elution gave 2-bromo-N,J\7-dimethyl-4- (6- 
nitroquinazolin-4-yl)benzylamine (0.62 g, 8%), as a 
yellow powder, mp (CH2CI2) 198-200OC. 

NMR ((CD3)2SO], (400 MHz): 5 10.47 (br s, IH, NH) , 
9.66 (d, J = 2.4 Hz, IH, H-5), 8.77 (s, IH, H-2), 8.57 
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(dd, J = 9.2 Hz, J = 2.5 Hz, IH, H-7), 8.21 (d, 
J = 2.0 Hz, IH, H-2'), 7.95 (d, J = 9.1 Hz, IH, H-8), 
7.91 (dd, J- = 8.4 Hz, IH, H-6'), 7.49 (d, J = 8.5 Hz, 
IH, H-5'), 3.46 (s, 2H, CH2N(CH3)2), 2.22 (s, 6H, 
N(CH3) 2) . 

Analysis calculated for C^vH^ 5BrN502 • 1 . 5H2O reofuires : 

C, 47.6; H, 4.5; N, 16.3%. 
Found: C, 47.7; H, 4.2; N, 15.7%. 

To a refluxing solution of the above 4-JV, i\7- 
diinethylamino-6-nitroquinazoline amine (1.20 
5.50 mmol) in EtOH/H20 (2:1, 90 loL) containing glacial 
acetic acid (4.0 inL) was added freshly washed (IN HCl 
then distilled H2O) iron powder (4 mol eq., 1.24 g) in 
portions. Identical reaction procedure and workup as 
above gave, after chromatography on silica gel eluting 
with CH2Cl2/EtOAc (1:1) to MeOH/CH2Cl2/EtOAc (1:4:5), 
4-iS7,i\r-dimethylamino-6-aminoquinazoline (0,87 g, 84%), 
as a pale brown powder, mp (dihydrochloride salt from 
MeOH/Et20) 2 5 8-261^C . 

^H NMR (dihydrochloride salt), [(003)250], (400 MHz): 
8 14.8 (br s, IH, NH"^), 8.65 (s, IH, H-2), 7.79 (m, 2H, 
H-5, H-8), 7.57 (dd, = 2.1 Hz, J = 8.9 Hz, IH, H--7 ) , 
5.70 (br s, 3H, NH3^), 3.55 (s, 6H, N(CH3)2). 

To a stirred solution containing the above 4-2\7,l\r- 
dimethylamino-6-aminoquinazoline (0.65 g, 3.45 mmol), 
acrylic acid (4 mol eq. , 13.8 mmol, 0.95 mL)., and 
pyridine (excess, 1,3 mL) in DMA (20 mL) under N2 was 
added 1- (3-dimethylaminopropyl ) -3 -ethylcarbodiimide 
hydrochloride (EDCI-HCl) (2 mol eq. , 6.90 mmol, 
1,32 g) . The standard procedure cOpove was followed to 
give after chromatography on silica gel eluting with 
EtOAc/CH2Cl2 (1:1) to MeOH/CH2Cl2 /EtOAc (1:4:5), 
[4- (2S7',i\7-dimethyleanino) quinazolin-6~yl] acrylamide 
(3 50 mg, 42%) as a cream powder, mp (CH2Cl2/hexane) 
204-206<>C. 
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NMR [{CD3)2SO], (400 MHz): 5 10.49 (s, IH, CONH) , 
8.80 (d, J = 2.2 Hz, IH, H-5) , 8.46 (s, IH, H-2), 7.88 
(dd/ J = 2.4 Hz, J = 9.1 Hz, IH, H-7), 7.73 (d, 
J = 9.0 Hz, IH, H-8), 6.47 (dd, J = 17.0 Hz, 
J = 10.1 Hz, IH, CH2CHCO), 6.34 (dd, J = 17,0 Hz, 
J = 2.0 Hz, IH, CH2CHCO), 5.83 (dd, J" = 10.1 Hz, 
J = 2.0 Hz, IH, CH2CHCO), 3.32 (s, 6H, N(CH3)2). 



N- [4- (3 -Methyl -phenvlamino) '■cruinazolin-7-vn acrvlamide 

To a stirred solution of 7-amino-4~ [ ( 3- 
me thy Ipheny 1 ) amino) quinazoline (123 mg, 0.49 mmol), 
acrylic acid (0.04 mL, 0.58 mmol), triethylamine 
(0.15 mL, 1.1 mmol) in DMF (1.5 mL) at 0°C was added 
1- (3-dimethylaminopropyl) -3-ethylcarbodiimide 
hydrochloride (123 mg, 0.64 mmol). The resulting light 
yellow mixture was stirred at 25°C for 20 hours and 
quenched with water. The solid was collected and 
purified by sonication with a mixture of 
CH2Cl2/EtOAc/MeOH to give the desired product as a 
yellow solid (75 mg, 49%), mp 269.7-270^0. 
^H NMR [(CD3)2SO): 6 10.63 (s, IH, NH) , 9.68 (s, IH, 
NH) , 8.58 (s, IH, H2), 8.54 (d, J = 9.3 Hz, IH, H6) , 

- -8^ 2-5 ( d , -2 ..-2-Hz-, -IH H8J , _7 . 8 3_ J dd JL = 0__, 

1.9 Hz, IH, H5), 7.71 (m, 2H. H2 ' , H6 ' ) , 7.32 (t, 
J = 8.3 Hz, IH, H5'), 6.99 (d, J = 7.1 Hz, IH, H4 ' ) , 
6.56 (dd, J= 16.8, 10.0 Hz, IH, CH^CHj)^ 6.40 (dd. 
J = 17.1, 5.0 Hz, IH, CH=CH2), 5.9 (dd, J = 10.3, 
2.0Hz, IH, CH=CH2), 2.39 (s, 3H, CH3). 
Mass Spectrum (CI): 305 (100, MH""), 304 (31.84, M*) . 
Calculated for Ci3H^5N40- 0 .4H2O: 

C, 69.39; H, 5.44; N, 17.94%. 
Found: C, 69.19; H, 5.19; N, 17.67%, 
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EXAMPLE 14 

N- f 4- { 3-Chloro-phenvlamino) -Quinazolin-7-vn acrvlamide 

1- (3-dimethylaminopropyl) -3-ethylcarbodiimide 
hydrochloride (288 mg, 1.5 mmol) was added to a 
solution of 6 -amino -.4 [ ( 3 -chlorophenyl ) amino] quinazoline 
(136 mg, 0.5 mmol) and acrylic acid (108 mg,. 1.5 mmol) 
in dimethyl formamide (DMF) (5 mL) , stirred under 
nitrogen at O^C. After 15 minutes the reaction mixture 
was stirred at 25 °C for 18 hours, and then poured onto 
ice-water (50 mL) and after 1 hour the precipitate was 
collected by Buchner filtration. The residue was 
rinsed, air dried, dissolved in the minimum of 
25°C methanol (MeOH) (60 mL) , concentrated at 25^C 
under reduced pressure to below 10 mL, and 
recrystallized at O^C to give N- [4- [ {3-chlorophenyl) - 
amino] quinazolin-7-yl] acrylamide (33 mg, 20%) as a 
light orange solid, mp 296 . 5-298 . 5^C . 
Calculated for C;|^7H3^3C1N40 • 0 . 08 CH3OHO.25 H2O: 

C, 61.82; H, 4.20; N, 116.89%. 
Found: C, 61.92, H, 4.23; N, 116.72%. 

NMR [(CD3)2SO]: 5 10.61 (brs, IH, NH) , 9.80 (s, IH, 
NH), 8.62 (s, IH, H2), 8.50 (d, J = 9.0 Hz, H5 ) , 8.25 
(d, J = 2.0 Hz, IH, H8), 8.13 (t, J = 2.0 Hz, IH, H2 ' ) , 
l.Bl-l.lB (m, 2H, H6 & H6 ' ) , 7.42 (t, J = 8.2 Hz, IH, 
H5*), 7.16 (dd, J = 2.2, 7.9 Hz, IH, H4 • ) , 6.51 (dd, 
J = 10.0, 17.1 Hz, IH, CH=CH2), 6.35 (dd, J = 1.8, 
17.1 Hz, IH, CH=CH2), 5.86 (dd, J = 1.8, 10.1 Hz, IH, 
CH=CH2) . 

Mass Spectrum (CI) 327 (32, 37cimh"'), 326 (25, ^'^ClM'^, 
^^C ^^CIMH""), 325. (100, .^.^ClMH^ ) , 322 (22, 35^1^^-*;).. 

EXAMPLE 15 . . 

N-r4~ (3- Bromo-phenvlamino) -auinazolin-7-vn - 
methacrvlamide 

To a stirred solution of 7-amino-4- [ ( 3-bromo- 
phenyl) amino] quinazoline (J" Med Chem, 1995; 38:34 82) 
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(150 mg, 0.48 rnmol) in dry DMF (20 inL) was added 
methacrylic acid (200 mg) and 1- (3-dimethylamino- 
propyl ) -3 -ethylcarbodiimide hydrochloride ( EDCI • HCl ) 
(2.5 mol, 228 mg>, the reaction mixture was stirred 
overnight then further amounts of EDCI -HCl (230 mg) and 
methacrylic acid (200 mg) were added. After a further 
2 days stirring the solvent was removed under vacuum 
and the residue diluted with saturated NaHC03, 
extracted with ethyl acetate (EtOAc) and then the 
combined organic extracts were dried over anhydrous 
^^^2^0^, concentrated under reduced pressure and 
chromatographed on silica gel eluting with 
MeOH/CH2Cl2/EtOAc (5:45:50) to MeOH/CH2Cl2 /EtOAc 
(10:40:50) to give N- [4- [ (3-bromophenyl ) amino] - 
guinazolin-7-yl]-2-methyl-acrylamide (43 mg, 24%) as a 
pale brown solid, np (CH2Cl2/hexane) 255-259^C. 

NMR [(CD3)2SO], (400 MHz) 5 10.22 (s, IH, CONH) , 
9.76 (s, IH, NH), 8.61 (s, IH, H-2), 8.48 (d, 
J = 9.2 Hz, IH, H-5), 8.26 (m, 2H, H-2 ' , 8), 7.92 (m, 
2H, H-6', 6), 7.36 (t, J = 8.0 Hz, IH, H-5M, 7.30 
(br d, J = 8.3 Hz, IH, H-4 ' ) , 5.92 (s, IH, 
CH2C(CH3)CO) , 5.63 (s, IH, CH2C (CH3 ) CO) , 2.00 (s, 3H, 
CH2C(CH3)CO) . 

Analysis calculated, for Q-^ gH], ^BrN^O ^requires : 

C, 56,4; H, 4.0; N, 14.6%. 
Found: C, 56.1; H, 4.0; N, 14.1%. 

EXAMPLE 16 

N- f 4- (3 -Bromo-phenvlamino) -c^Iinazolin-7-vnethenvl- 
sulfQnamide 

A solution of 7-amino-4- [ (3-bromophenyl) - 
amino] quinazoline (J- Med Chem, 1995;38 :3482) (500 mg, 
1.59 mmol), triethylamine (Et3N) (0.60 mL) and 
dime thy lamine pyridine (DMAP) (catalytic) in 
tetrahydrofuran (THF) (30 mL) was reacted with 
chloroethanesulfonyl chloride (1.6 mol eq., 2.54 mmol. 
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265 uD at 25^C for 1 hour, stirred under N2 - -The 
reaction mixture was diluted with saturated NaHC03 and 
extracted with EtOAc . The combined organic extracts 
were washed with brine, dried over anhydrous Na2S04-, 
concentrated under reduced pressure, and. 
chroma tographed on silica gel eluting with 
MeOH/CH2Cl2/EtOAc (3:47:50). Crystallization from 
CH2CI2 /hexane , gave N- [4- [ {3-bromophenyl) amino] - 
quinazolin-7-yl] vinylsulf onamide (80 mg, 12%) as a 
cream powder, mp 218*^C decomposes (dec) . 

NMR [(CD3)2SO], (400 MHz) 6 10,73 (s, IH, SO2NH) , 
9.80 (s, IH, NH), 8,59 (s, IH, H-2), 8.47 (d, 
J- = 9.1 Hz, IH, H-5), 8.21 (br s, IH, H-2 * ) , 7.87 (br 
d, vJ = 8.0 Hz, IH, H-6'), 7.47 (d, J = 2.1 Hz, IH, 
H-8), 7.40 (dd, J = 9.0 Hz, J = 2.2 Hz, IH, H-6), 7.36 

(t, J = 8.0 Hz, IH, H-5M, 7.30 (br d, J = 8.0 Hz, IH, 
H-4*), 6.93 (dd, J = 16.4 Hz, J = 9.9 Hz, IH, 
CH2CHSO2), 6.28 (d, c7 16.4 Hz, IH, CH2CHSO2 ) , 6.15 

(d, J = 9.9 Hz, IH, CH2CHSO2). 

Analysis calculated for CQ^gH2 3BrN402S requires: 

C, 47.4; H, 3.2%. 
Found: C, 47.3; H, 3.5%. 

EXAMPLE 17 

N- f 4 - (3-Bromo-phenvlamino) -auinazolin-7-vl1prQpanamide 

To a solution of 7-amino-4- [ (3-bromophenyl) amino] - 
quinazoline (163 mg, 0.52 mmol) in dry THF (3 mL) 
stirred under N2 at 25°C was added dropwise propionyl 
chloride (0.05 mL, 0.58 mmol) . A yellow solid formed 
at once. After 1 hour the solid was collected by 
Buchner filtration and washed with ether then dried. 
Recrystallized from wet methanol afforded the desired 
product as bright yellow solid (81 mg, 38%), 
mp 282-283^C. 

^H NMR t(CD3)2SO]: 5 11.4 (brs, IH, NH) , 10.76(s, IH, 
NH), 8.90 (s, IH, H8), 8.64 (d, *J = 9.0 Hz, IH, H6 ) , 
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8.42 (s, IH, H2), 8.06 {s, IH, H2 ' ) , 7.80(dd, J =9.2, 
1.9 Hz, IH, H5) , 7.74 (d, J = 7.8 Hz, IH, H4 ' ) , 7.50 
(d, J = 8.0 Hz, IH, H6M, 7.45 (t, J = 8.0 Hz, IH, 
H5'), 2.48 (q, J = 7.6 Hz, 2H, CH2 ) , 1.13 (t, 
5 J = 7.5 Hz, 3H, CH3) . 

Mass Spectrum (APCI) : 373 (100, ^^BrMH"^), 372 (21, 
^^BrM""), 371 (96, "^^BrMH"^). 
Calculated for C27H25N4BrO-HCl- O.2H2O: 
C, 49.64; H, 4.02; N, 13.63% 
10 Found: C, 49.48; H, 3.91; N, 13.57%. 

EXAMPLE 18 

N- r4- r (3-ChloroDhenvl)aminolQuinazolin"6-vllacrvlamide 
1-3 -dime thylaminopropyl ) -3 -e thylcarbodiimide 

15 hydrochloride (1902 mg, 1 mmol) was added to a solution 

of 6-amino-4 [ (3-chlorophenyl) amino] quinazoline (136 mg, 
0.5 mmol) acrylic acid (74 mg, 1.0 mmol) and pyridine 
(201 mg, 2.5 mmol) in THF/DMF (4:1, 2.5 mL) , stirred 
under nitrogen at O^C. After 20 minutes the reaction 

20 mixture was stirred at 25°C for 3 hours, and then 

poured onto water (12,5 mL) , and extracted with EtOAc 
(2 X 10 mL) . The combined extracts were treated with 
dilute hydrochloric acid (0.5 M, 10 mL) , and the 
- - -precipitate-was-Collected_by_ Buchner^ fAl_tLraticDn, jrinsed 

25 with water (10 mL) , ether (2 x 10 mL) , and air dried to 

give N- [4- [ (3-chlorophenyl) amino]quinazolin-6-yl) 
acrylamide hydrochloride (93 mg, 48%) as a dull yellow 
solid, mp 223-2270C. 

Calculated for Ci3H3^3ClN40-HCl • 1 . 5 H2O: 
30 C, 52.59; H, 4.41;N, 14.43%. 

Found: C, 52.43, H, 4.37; N, 14.27%. 

^H NMR[(CD3)2SO] : 5 11.46 (brs, IH, NH) , 11.05 (s, IH, 
NH), 9.13 (d, J = 2.0 Hz, IH, H5), 8.90 (s, IH, H2), 
8.12 (dd, J = 2.0, 9.0 Hz, IH, H7), 7.99 (d, 
35 J = 9.0 Hz, IH, H8), 7.88 (t, J = 2 . 0 Hz , IH, H2 ' ) , 

7.68 (dd, J = 6.1, 1.0 Hz, IH, H6 • ) , 7.51 (t. 
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J = 8.0 Hz, IH, H5'). 7.37 (dd, J = 8.1, 1.2 Hz, IH, 
H-4 ' ) , 6.63 (dd, J = 10.3, 17.1 Hz, IH, CH=CH2 ) , 6.37 
(dd, J = 1.6, 17.1 Hz, IH, CH=CH2 ) . 5.87 (dd, J = 1.7, 
10. Hz, IH, CH=CH2:) . 

Mass Spectrum, Chemical Ionization (CI ) : 327 (8, 
^'^CIMH"), 325 (37, ^^^ClMH"^), 135 (100) . 



N- f 4- f ( 3-methvlphenvl ) amino! auinazolin-6~vl 1 acrvlamide 

Isobutyl chlorof ormate (20.35 g, 0.15 mol) was 
added dropwise over 20 minutes to a solution of acrylic 
acid (10.82 g) , 0.15 mol) and triethylamine (30.19 g, 
0.30 mol) in THF (400 mL) , stirred under nitrogen at 
0°C. The slurry was stirred at that temperature for 

3 0 minutes , and then 6-cunino-4 [ (3-methylphenyl) amino] - 
quinazoline (27.71 g, 107 mmol) in DMF (80 mL) was 
added dropwise over 45 minutes. After a further 

4 hours, further mixed anhydride (from acrylic acid 
(3.61 g, 50 mmol), isobutyl chlorof ormate (6.80 g, 
50 mmol) and triethylamine (10.1 g, 100 mmol) in THF 
(100 mL.) at O^C) was added in one portion. After a 
further 15 minutes, the reaction mixture was stirred at 
25^C for 3 0 minutes, and then poured onto ice-water 

(1 L.) . Ether (200 mL) was added and the phases were 
separated. The aqueous phase was extracted with EtOAc 
(500 mil), eund the combined organic phases were washed 
with water (500 mL) , and saturated brine (250 mL) . The 
solution was stirred with anhydrous MgS04 for 
2 minutes, filtered, and silica gel (150 g) was added. 
The mixture was stripped to dryness, and used as the 
origin of a flash silica chromatography column (.7 00 g) , 
eluting with acetone/dichloromethane (25% 4 L, 3 5.% 8 L, 
40% 4 L) . The solvent was stripped from the 
appropriate fractions and the residue was suspended in 
EtOAc (200 mL) refluxed for 5 minutes and sonicated at 
60°C for 20 minutes, then collected by Buchner 



EXAMPLE 19 
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filtration, rinsed with EtOAc {3 x 25 mL) , and dried in 
a vacuum oven at 75®C for 16 hours, to give N-[4-[(3- 
methyl-phenyl ) amino] quinazolin-S-yl ] acrylamide 
(11.38 g, 35%) as a light yellow solid, mp 247-8^0. 
5 Calculated for C28Hi6N40- 0 . 1 H2O: 

C, 70.61; H, 5.33; N, 18.30%. 
Found: C, 70.33; H, 5.19; N, 18.17%. 

NMR [{CD3)2SO]: 5 10.49 (brs, IH, NH) , 9.76 (brs, 
IH, NH), 8.75 (d, J = 2.5 Hz, IH, H5) , 8.52 (s, IH, 

10 H2), 7.89 (dd, J = 2.0. 9.2 Hz, IH, H7 ) , 7.77 (d, 

J = 8.9 Hz, IH, H8), 7.64-7.60 (m, 2H, H6 ' & H2 • ) , 7.26 
(dt, = 1.4 Hz, = 7.5 Hz, IH, H5 ' ) . 6.94 (d, 
J = 7.2 Hz, IH, H4'), 6.53 (dd, J = 10.1, 16.9 Hz, IH, 
CH=CH2), 6.34 (dd, J = 1.9, 16.9 Hz, IH, CH=CH2 ) , 5.84 

15 (dd, J = 1.9, 10.1 Hz, IH, CH=CH2) 2.34 (s, 3H, Me). 

Mass Spectrum (CI) 305 (100, MH"*"), 304 (49, M"^). 

EXAMPLE 20 

N-f4-r (3- (Trifluo romethvl) phenvl) amino! cruinazol in- 

20 6-vl1acrvlamide 

1- { 3 -dimethylaminopropyl ) -3 -ethylcarbodiimide 
hydrochloride (212 mg, 1.1 mmol) was added to a 
solution of 6-amino-4 [ (3- (trif luoromethyDphenyl) - 
— - - amino] quinazo-li-ne (153 mg,- 0 .-5- mmol-) - acrylic. acid_ 

25 (73 mg, 1.0 mmol) and pyridine (206 mg, 2.5 mmol) in 

THF/DMF (4:1, 2.5 mL) , stirred under nitrogen at O^C. 
After 15 minutes the reaction mixture was stirred at 
25°C for 1 hour, and then recooled to 0°C. Dilute 
hydrochloric acid (0.5 M, 10 mL) was added, and after 

30 15 minutes the precipitate was collected by Buchner 

filtration. The residue was rinsed with water (5 mL) 
and ether (2 x 5 mL) and dried in a vacuum oven at 75^C 
overnight to give N- [4- [ (3- ( trif luoromethyl) 
phenyl ) amino] quinazolin-6-yl] acrylamide hydrochloride 
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{87 mg, 45%) as a light greenish solid, mp 195-199®C. 
Calculated for C28H13F3N4O • HCl • 0 . 5 H2O: 



Found: C, 53.70; H, 3.72; N;. 13.73%. : . 

NMR [(CD3)2SO]: 5 11.59 (brs, IH, NH) , 10.99 (s, 
IH, NH) , 9.17 (d, J =2.0 Hz, H5 ) ; 8.92 (s, IH, H2 ) , 
8.12 (s, IH, H2*), 8.10 (dd, J = 2.0, 9.2 Hz, IH, H7), 
8.04 (d, J = 8.0 Hz, IH, H6 • ) , 7.98 (d, J = 9.0 Hz, IH, 
H8), 7.74 (t, J = 7.9 Hz, IH, H5 * ) , 7.68 (d, 
J = 7.8 Hz, IH, H4 • ) , 6.60 (dd, J = 10.1, 16.9 Hz, IH, 
CH=CH2), 6.38 (dd, J = 1.6, 16.9 Hz, IH, CH=CH2 ) . 5.89 
(dd, J = 1.6, 10.1 Hz, IH, CH=CH2). 
Mass Spectrum (CI) 359 (45, MH^ ) , 134 (100). 

EXAMPLE 21 

[4 - r (3-Bromoohenvl)amino1 - 7- [3- ( 4-morpholino)propoxv1 
auinazolin-6-vn acrvlamide 

Sodium metal (27.6 mmol, 0.63 g) was added to a 
solution of 3-morpholinopropan-l-ol (22.0 mmol, 3.20 g) 
in THE (60 mL) under N2 - The resulting suspension was 
stirred at 20*^C for 2 hours and then cannulated into a 
solution of 4- [ (3-bromophenyl) amino] -7-f luoro-6-nitro- 
quinazoline, J Med Chem, 1996 ( 39 ) : 918 ) (2.0 g, 
5.51 mmol) in THF (50 mL.) under N2 . The solution was 
then heated at reflux for 24 hours before being diluted 
with water and extracted with EtOAc . The combined 
organic extracts were dried over anhydrous 11^2^^^* 
concentrated under reduced pressure and chroma tographed 
on alximina eluting with EtOAc/hexane (1:1) to MeOH/ 
CH2Cl2/EtOAc (2:3:5) to give 4- [ ( 3-bromophenyl) amino] - 
7-[ (3-morpholino)propyloxy] -6-nitroquinazoline (1.75 g, 
65%) as a yellow powder, mp (MeOH) 216-220^0. 
^H NMR [(CD3)2SO]: 5 10.12 (s, IH, NH) , 9.24 (s, IH, 
aromatic), 8.69 (s, IH, aromatic) , 8.19 (t, J" = 1.8 Hz, 
IH, H-2 • ) , 7.88 (dt, = 7.8 Hz, = 1.4 Hz, IH, 

H-6 • ) . 7.49 (s, IH, aromatic), 7.38 (t, J = 8.0 Hz, IH, 



53.54; H, 3.74;N, 13.88%.. 
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H-5*), 7.34 {dt, = 8.1 Hz, = 1.4 Hz, IH, H-4'>, 
4.35 (t, J = 6.2 Hz, 2Hs CH2CH2CH2O) , 3.58 (t, 
J =4.6 HZ; 4H, morpholino methylene), 2.45 (t, 
J = 7.0 Hz, 2H, NCH2CH2CH2), 2.37 (br s, 4H, morpholino 
5 methylene), 1.94 (quintet, J= 6.6 Hz, 2H, CH2CH2CH2) . 
l^C NMR: 5 157.76, 157.26, 153.76, 153.21, 140.32, 
138.86, 130.37, 126.38, 124.26, 121.70, 121.13, 120.72, 
110.11, 107.88, 67.87, 66,13 (x2), 54.42, 53.28 (x2), 
25.30. 

10 Analysis calculated for C22H22^^N504 • 0 . 75 H2O requires: 

C, 50.3; H, 4.7; N, 14.0%. 
Found: C, 50.3; H, 4.4; N, 13.8%. 

Freshly washed (IN HCl then distilled H2O) iron 
powder (12 mmol, 0.686 g) was added in portions to a 

15 refluxing solution of the above nitroquinazoline 

(1.50 g, 3.07 mmol) in EtOH/H20 (2:1, 80 mL) containing 
glacial acetic acid (2.0 mL) . The resulting suspension 
was heated at reflux with vigorous stirring for 
20 minutes then cooled, basified by the addition of 

20 concentrated NH3 and filtered through a pad of celite. 

The celite pad was washed with EtOH before the filtrate 
was concentrated under reduced pressure, diluted with 
water, and extracted with EtOAc . The combined organic 
extracts were. dried_ over anhydrous Na2S04, concentrated 

25 under reduced pressure, and chroma tographed on 

Grade III alumina eluting with CH2Cl2/EtOAc (1:1) to 
MeOH/EtOAc (2:98) to give 6-amino-4- [ ( 3-bromophenyl ) - 
amino]-7- [ (3-morpholino)propyloxy]quinazoline (1.08 g, 
77%) as a pale brown powder, rrp (EtOAc/hexane) 

30 158-160«>C. 

^H NMR [(CD3)2SO], (400 MHz): S 9.37 (s, IH, NH) , 8.40 
(s, IH, aromatic), 8.24 (t, J= 1.9 Hz, IH, H-2 ' ) , 7.86 
(ddd, J = 8.2, 0.8, 1.8 Hz, IH, H-6'), 7.42 (s, IH, 
aromatic), 7.30 (t, J = 8.1 Hz, IH, H-5'), 7.21 (ddd, 

35 J = 8.2, 1.0, 1.9 Hz, IH, H-4 ' ) , 7.09 (s, IH, 

aromatic), 5.36 (s, 2H, NHj)' 4.20 (t, J= 6.2 Hz, 2H, 



BNSDOCID: <WO_9738983Al_l_> 



wo 97/38983 



PCT/US97/05778 



-79- 

CH2CH2CH2O) , 3.59 (t, J" = 4.6 Hz, 4H, morpholino 
methylene), 2.50 (t, J = 7.3 Hz, 2H, NCH2CH2CH2 ) , 2.39 
(br s, 4H, morpholino methylene), 1.99 (quintet, 
J- = 6.7 .Hz,. 2H, CH2CH2CH2). 

^^C NMR: 5 154 .88, 151,94, 150.19, 144 . 84 , . 14 1 . 94 , 
138.50,, 130.16, 124.66, 123.02, 121 . 09 , 119 . 65 , 110..42, 
106.37, 100.81, 66.45, 66.14 ( x2 ) , 54.77, 53.29 (x2), 
25.50. 

Analysis calculated for C23^H24BrN502 • 0 . 25 H2O requires; 

C, 54.5; H, 5.3; N, 15.1%. 
Found: C, 54.6; H, 5.5; N, 15.0%. 

To a stirred solution of the above 6-amino- 
quinazoline (0.50 g, 1.09 mmol), acrylic acid (6 mol, 
6.54 mmol, 449 uD / and Et3N (excess, 2.0 mL)in DMF 
(20 mL) under N2 was added 1- (3 -dimethyl -aminopropyl) - 
3 -ethylcarbodiimide hydrochloride (EDCI-HCl) (3 mol, 
3.27 mmol, 627 mg) . The reaction was stirred at O^C 
for 15 minutes and then allowed to warm to room 
temperature and stirred for a further 2 hours. The 
solvent was removed under reduced pressure, and the 
resulting residue was diluted with saturated NaHC03 and 
repeatedly extracted with EtOAc . The combined organic 
extracts were washed with brine, dried over anhydrous 
Na2S04., and concentrated under reduced pressure. 
Chromatography on Grade III alumina eluting with 
EtOAc/hexane (9:1) toMeOH/EtOAc (2:98), N-[4-t(3- 
bromophenyl ) aimino ] -7 - [ (3 -morpholino ) propyloxy ] - . 
quinazolin-6-yl] acrylsmiide (329 mg, 59%) as a cream 
powder, mp (EtOAc/Et20/hexane) 17 0-172°C. 
^H NMR [(CD3)2SO]: 5 9.78 (s, IH, CONH)., 9.62 (s, IH, 
NH) , 8.89. (s, IH, aromatic), 8:56 (s,. IH, aromatic), 
8.18 (t, J .= 1.9 Hz,' IH, H-2 ' ) , 7.88 (br d,: J" .= 8.2 Hz, 
IH, H-6M, 7.34 (t, J- = 8.1 Hz, IH, H-5 ' ) , 7.30 (s, IH, 
aromatic), 7.27 (ddd, J = 7.9, 1.4, 0.8 Hz, IH, H-4 ' ) , 
6.72 (dd, J = 17.0, 10.2 Hz, IH, CH2CHCO) , 6.33 (dd, 
v7 = 17.0, 1.9 Hz, IH, CH2CHCO) , 5.83 (dd, J ^ 10.2, 
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1.9 Hz, IH. CH2CHCO), 4.27 (t, J = 6.3 Hz, 2H, 
CH2CH2CH2O), 3.58 (t, J = 4.6 Hz, 4H, morpholino 
methylene), 2.48 (t, J = 7.1 Hz, 2H, NCH2CH2CH2), 2.38 
(br s, 4H, morpholino methylene), 1.99 (quintet, 
J = 6.7 Hz, 2H, CH2CH2CH2). 

^^C NMR: 5 163.49, 156.68, 154.96, 153.92, 149.19, 
141.20, 131.58, 130.19, 127.16, 126.95, 125.52, 123.97, 
121.03, 120.52, 116.78, 108.80. 107.28, 66.96, 66.14 
(x2), 54.54, 53.28 ( x2 ) , 25.31. 

Analysis calculated for C24H2 5BrN503 • 0 . 5 H2O requires: 

C, 55.3; H, 5.2; N, 13.4%. 
Found: C, 55.3; H, 4.9; N, 13.3%. 

EXAMPLE 22 

N- f 4 - r ( 3 -Methvlphenvl > amino 1 -7 - F 3 - ( 4 -momholino ) - 
propoxvlQuinazolin-6-vllacrvlamide 

A suspension of 7-f luoro-6-nitroquinazolone 
(2.40 g, 11.48 mmol) in neat SOCI2 (25 mL) containing 
2 drops of DMF was refluxed for 3 hours until it became 
clear. The excess SOCI2 was then removed in vacuo and 
dry benzene was added to the residue and then distilled 
under reduced pressure to remove all traces of SOCI2 
giving crude 4-chloro-7-f luoro-6-nitroquinazoline, 
which _was dissolved in dry_CH2Cl2 (50 mL) and added to 
a stirred solution of m-toluidine in isopropanol 
(i-PrOH) (30 mL) . The reaction mixture was stirred at 
20^C for 30 minutes and then hexane (200 mL) was added 
to precipitate the product as the HCl salt. The 
precipitate was filtered, washed with hexeme, and then 
dissolved in MeOH/H20 (4:1, 150 mL) with gentle 
warming. Excess Et3N was then added to the solution 
followed by water (400 mL) to precipitate the product 
as the free base which was then filtered, washed with 
water and dried under reduced pressure to give 
7-f luoro-4- [ (3-methylphenyl) -amino] -6-nitroquinazoline 
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(3.01 g, 88%) as a yellow powder, mp {CH2CI2 /hexane) 
191-1920C. 

^H.NMR [(CD3)2S01: 5 10.38 {s, IH, NH) , 9,62 {d, 
J = 8.1 Hz, IH, H-5), 8.67 .(s, IH, H-2). 7 ..80 (d, _ 
c7 = 12.6 Hz, IH, H-8) , 7.63 (br d, J" = 8 . 2 Hz , IH, 
H-6'), 7.60 (br s, IH, H-2 ' ) , 7.31 (t, J = 7.8 Hz, IH, 
H-5'), 7.03 {br d, iJ = 7.5 Hz, IH, H-4 • ) . 2.35 (s, 3H, 
ArCH3) , 

Analysis calculated for C2^5H3^-l^^402 requires: 

C, 60.4; H, 3.7; N, 18.8%. 
Found: C, 60.6; H, 3.6; N, 19.0%. 

To a solution of 3-morpholinopropan-l-ol 
(8.40 mmol, 1.22 g) in THF (40 mL) under N2 was added 
sodiixin metal (11.8 mmol, 0.27 g) . The resulting 
suspension was stirred at 20°C for 2 hours and then 
cannulated into a solution of 7-f luoro-4- [ (3-methyl- 
phenyl) amino] -6-nitroquinazoline (0.70 g, 2.35 mmol) in 
THF (30 mL) under N2 . The reaction procedure and 
workup above were followed to give after chromatography 
on silica gel eluting with MeOH/CH2Cl2 /EtOAc (5:45:50) 
to MeOH/CH2C0 • 50/EtOAc (3:7:10) 4- [ { 3 -me thylphenyl ) - 
amino] -7- [ ( 3 -morpholino ) propyloxy ] -6-nitroquinazoline 
(0.87 g, 88%) as a yellow powder, (CH2Cl2/hexane) 
169-170«^C. 

^H NMR t(CD3)2SO]: 5 10.00 (s, IH, NH),. 9.26 (s, ,1H, 
aromatic), 8.62 (s, IH, aromatic), 7.64 (br d, 
J- = 8.1 Hz, IH, H-6'), 7.62 (br s, IH, H-2 ' ) , 7.45 (s, 
IH, aromatic), 7.29 (t, J = 7.8 Hz, IH, H-5'), 6.99 
(br d, J- = 7.5 Hz, IH, H-4 ' ) , 4.34 (t, J- = 6.1 Hz, 2H, 
CH2CH2CH2O) , 3.58 (t, J: = 4.6 Hz, 4H, morpholino 
methylene), 2.46 (t, J- = 7 . 0 Hz, 2H, NCH2CH2CH2), 2.38 
(br s, 4H, morpholino methylene), 2.35 (s, 3H, CH3Ar) , 
1.94 (quintet, jr = 6 . 6 Hz , 2H, CH2CH2CH2 ) . 
Analysis calculated for C22H25N5O4 requires: 

C, 62.4; H, 6.0; N, 16,5%. 
Found: C, 62.2; H, 6.1; N, 16.5%. 
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A solution of the above nitroquinazoline (0,71 g, 
1.68 mmol) in MeOH/EtOAc (2:1, 60 mL) was hydrogenated 
(60 psi) over Pd-C for 6 hours and then filtered 
through celite. The filtrate was then concentrated 
under reduced pressure to give 6-amino-4- [ (3-methyl- 
phenyl ) amino] - 7 - [ ( 3 -morpholino ) propyloxy ] quinazoline 
which was used without further characterization. To a 
stirred solution of this (0.7 g, 1.8 mmol), acrylic 
acid (6 mol, 10.8 mmol, 77 6 uD , and Et3N (excess, 
4.0 mL) in DMF (20 mL) under N2 was added 
1- (3-dimethylaminopropyl) -'3-ethylcarbodiimide 
hydrochloride (EDCI-HCl) (3 mol, 5.38 mmol, 1.03 g) . 
The standard procedure above was followed to give after 
chromatography on silica gel eluting with CH2Cl2/EtOAc 
(1:1) to M€OH/CH2Cl2/EtOAc (3:7:10), N- [4- [ (3-methyl- 
phenyl ) amino] - 7- [ ( 3 -morpholino) propyloxy ] quinazol in- 
6-yl]acrylamide (175 mg, 22%) as a cream powder, 
mp (EtOAc/Et20) 69-720C. 

NMR [(CD3)2SO], (400 MHz): 5 9.60 (s, IH, 
exchangeable), 9.59 (s, IH, NH) , 8,86 (s, IH, H5), 8.48 
(s, IH, H2), 7.62 (br d, J = 8 . 0 Hz , IH, H-6'), 7.61 
(br s, IH, H-2'), 7.26 (s, IH, H8), 7.25 (t, 
J = 7.8 Hz, IH, H-5'), 6.92 (br d, J = 7.4 Hz, IH, 
- Hr4.'J , _6_._7:0 . {.dd,_ J .=„ 16_. 9_, 10 . 2 Hz^ IH, _CH2CHC0) , 6 . 3_2_ 
(dd, J =r 16.9, 1.9 Hz, IH, CH2CHCO) , 5.82 (dd, 
J = 10,2, 1.9 Hz, IH, CH2CHCO), 4.26 (t, J = 6.3 Hz, 
2H, CH2CH2CH2O), 3.58 (t, J = 4.6 Hz, 4H, morpholino 
methylene), 2.48 (t, J'= 7.1 Hz, 2H, NCH2CH2CH2), 2.38 
(br s, 4H, morpholino methylene) , 2.33 (s, 3H, CH3Ar) , 
1.99 (quintet, J = 6,7 Hz, 2H, CH2CH2CH2). 
Analysis calculated for C25H29N5O3 • 0 .25 H2O requires: 

C, 66.4; H, 6.6; N, 15.5%. 
Found: C, 66.3; H, 6 . 9 ; N, 15 . 9% , 
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EXAMPLE 23 

N- f 4- r (3-Methvlphenvl>amino1 -7- [3- (4 >N-methvl- 
l.N-pipera2ino)proTDOxv1 cminazolin-6-vl1 acrvlamide 

Sodium metal (.10.1 mmol, .0.23. g) was added, to. a 
solution of 3-N- (4-methylpiper.azinyl)propan-r-ol . .. 
(6 .71 mmol, 1.06 g) in THF (15 mL) under « The - 

resulting suspension was stirred at 2 0^C for 2 hours 
and then cannulated into a solution of 7-f luoro-4- [ (3- 
methylphenyl ) amino] -6-ni trocjuinazoline (0.50 g , 
1.68 mmol) in THF (20 mL) under N2 - The dark red 
solution was then heated at reflux for 24 hours t>efore 
being diluted with water and extracted with EtOAc . The 
combined organic extracts were dried over soihydrous 
^^2^0^, concentrated under reduced pressure and 
chromatographed on alumina eluting with EtOAc/hexane 
(1:1) to EtOAc (2:3:5), to give 4- [ ( 3 -methylphenyl ) - 
amino] -7- [3-N- ( 4-methylpiperazinyl ) propyloxy ] -6-nitro- 
quinazoline (0.67 g, 91%) as. a yellow powder, 
mp (Et20/hexane) 155-156^0. ^ 

NMR [(CD3)2SO]: 5 10.00 (s, IH, NH ) , 9.26 (s, IH, 
H5, H2H5), 8.61 (s, IH, H2 ) , 7.64 (br d, = 8.4 Hz, 
IH, H-6'), 7.62 (br s, IH, H-2 ' ) , 7.43 (s, IH, H8 ) , 
7.29 (t, J = 7.8 Hz, IH, H-5 • ) , 6.99 (br J = 7,4 Hz, 

IH, H-4 • ) , 4.32 (t, vJ = 6.0 Hz, 2H, CH2CH2CH2O), 2.44 
(t, J = 7.0 Hz, 2H, NCH2CH2CH2), 2.39-2.28 (br s, 8H, 
piperazinyl methylene), 2.34 (s, 3H, CH3Ar) , 2.14 (s, 
3H, CH3N) , 1.92 (quintet, J" = 6.6 Hz, 2H, CH2CH2CH2 ) . 
Analysis calculated for CH28N5O3 reQuires : 

C, 63.3; H, 6.5; N, 19.3%. 
Found: C, 63.4; H, 6.8;. N, .19.6%. 

A solution of the above nitroquinazoline . ( 0 . 61 g, 
1.40 mmol) in MeOH/EtOAc (2:1, 50 mL) was hydrogenated 
(60 psi) over Pd-C for 5 hours and then filtered 
through celite. The filtrate was then concentrated 
under reduced pressure and chromatographed on Grade III 
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alumina eluting with MeOH/EtOAc (5:95) to give 6-amino- 
4- [ {3-methylphenyl)amino] -7 - [3-N- (4-methylpiperazinyl) 
propyloxylquinazoline {361 mg) which appeared to 
rapidly discolor and was used without further 
5 characterization. To a stirred solution of this 

(0.36 g, 0.89 iranol), acrylic acid {6 mol, 5.53 mmol, 
366 \xl') , and Et3N (excess, 2.0 mL) in DMF (20 mL) under 
N2 was added 1- (3-dimethylaminopropyl) -3-ethyl- 
carbodiimide hydrochloride (EDCI-HCl) (3 mol, 

10 2.66 mmol, 511 mg) . The standard procedure above was 

followed to give, after chromatography on Grade III 
alumina eluting with EtOAc to MeOH/EtOAc (2:98), N-[4- 
t (3-methylphenyl) amino] -7- [3-N- (4-methylpiperazinyl) - 
propyloxy)guina2olin-6-yllacrylamide (65 mg, 16%) as a 

15 colorless glass, mp (Et20/hexane) 6O-66OC. 

NMR [(003)350]: 5 9.60 (s, IH, NH) , 9.59 (s, IH, 
NH), 8.86 (s, IH, H5), 8.48 (s, IH, H2), 7.62 (br d, 
J = 8.0 Hz, IH, H-6»), 7.62 (br s, IH, H-2 ' ) , 7.25 (t, 
J = 8.1 Hz, IH, H-5'), 7.25 (s, IH, H8 ) , 6.92 (br d, 

20 J = 7.5 Hz, IH, H-4'), 6.70 (dd, J = 17.0 Hz, 

J = 10.2 Hz, IH, CH2CHCO), 6.31 (dd, J = 16.9, 1.8 Hz, 
IH, CH2CHCO), 5.83 (dd, J = 10.2, 1.8 Hz, IH, CH2CHCO) , 
4.24 (t, J= 6.3 Hz, 2H, CH2CH2CH2O) , 2.47 (t, 
J'-= 7.1_Hz,_ 2H,_ NCH2CH2CH2) ,._2.41-_2^28 (br _s^ 8H, 

25 piperazinyl methylene) , 2.33 (s, 3H, CH3Ar) , 2.15 (s, 

3H, CH3N), 1.97 (quintet, J = 6.8 Hz, 2H, CH2CH2CH2). 
EI HRMS (M"^) C25H32N5O2 requires 460.2587. 
Found: 460.2576. 



30 EXAMPLE 24 

N- r 4 - m -Bromophenvl ) amino 1 -7 ■ r 3 - ( 4 , N-me thvl- 1 . 

pinerazi no ) propoxvT auinazolin-fi-vl 1 acrvlamide 

To a solution of 3-N- (4-methylpipera2inyl)propan- 

l-ol (8.81 mmol, 1.39 g) in THF (40 mL) under N2 was 
35 added sodium metal (13.2 mmol, 0.30 g) . The resulting 

suspension was stirred at 20°C for 2 hours and then 
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cannulated into a solution of 4- [ (3-broinophenyl) amino] - 
7-f luoro-6-nitroquinazoline [J Med Chem, 1996 ( 39 ): 918] 
(0.80 g, 2.20 mmol) in THF (30 itiL) under N2 . Identical 
reaction procedure and worlcup as in the previous 
example gave, after chroma tograpliy on silica gel. 
eluting with MeOH/CH2Cl2 /EtOAc (1:9:10) to 
MeOH/CH2Cl2VEtOAc (2:3:5), 4- [ ( 3 -bromophenyl ) amino ] -7- 
[3-N- (4-methylpiperazinyl)propyloxy] -6-ni troquinazoline 
(0.36 g, 33%) as a yellow powder, mp ( trihydrochloride 
salt) (MeOH/Et20) 233^C (dec). 

NMR (free base, (003)230]: 5 10.12 (s, IH, NH) , 
9.24 (s, IH, H5), 8.69 (s, IH, H2), 8.19 (br s, IH, 
H-2'), 7.88 (br d, J = 7.8 Hz, IH, H-6 ' ) , 7.47 (s, IH, 
H8), 7.38 (t, J = 7.8 Hz, IH, H-5 • ) , 7.34 (dt, 
J-^ = 8.0, J-^ = 1.3 Hz, IH, H-4M, 4.33 (t, = 6 . 1 Hz , 
2H, CH2CH2CH2O) , 2.45 (t, J = 7.0 Hz, 2H, NCH2CH2CH2 ) , 
2.42-2.29 (br s, 8H, piperazinyl methylene), 2.15 (s, 
3H, CH3N), 1.92 (quintet, J = 6.7 Hz, 2H, CH2CH2CH2). 
Analysis calculated for C22H25BrN503 ■ 3HC1 • H2O requires: 

C, 42.0; H, 4.8; N, 13.4; CI, 16.9%. 
Found: C, 42.1; H, 4.5; N, 13.3; CI, 16.9%. 

Freshly washed (IN HCl then distilled H2O) iron 
powder (4 mol eq. , 0.138 g) was added in portions to a 
refluxing solution of the above nitroquinazoline 
(0.31 g, 0.62 mmol) in EtOH/H20 (2:1, 50 mL) containing 
glacial acetic acid (1.0 mL) . The resulting suspension 
was heated at reflux with vigorous stirring for 
2 0 minutes then cooled, basified by the addition of 
concentrated NH3 , and filtered through a pad of celite. 
The celite pad was washed with EtOH before the filtrate 
was concentrated under reduced pressure, diluted with 
water, and extracted with EtOAc . The combined organic 
extracts were dried over anhydrous Na2S04, concentrated 
under reduced pressure and chromatographed on Grade III 
alumina, eluting with MeOH/EtOAc (5:95), to give 
6 -amino- 4- [ ( 3 -bromophenyl ) amino] -7- [3-N- (4 -methyl- 
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piperazinyl)propyloxy]quinazoline (238 mg, 82%) as a 
cream powder, rnp (CH2CI2) 171-1720C. 

NMR [(CD3)2SO]: 5 9.36 (s, IH, NH) , 8.38 (s, IH, 
H2), 8.22 (t, J = 1.9 Hz, IH, H-2 » ) , 7.86 (ddd, 
J = 8.2, 0.8, 1.9 Hz, IH, H-6 • ) . 7.40 (s, IH, H5), 7.30 
(t, J = 8.0 Hz, IH, H-5*), 7.20 (ddd, J = 8.3, 1,0, 
1.9Hz, IH, H-4'), 7.09 (s, IH, H8) , 5.34 (s, 2H, NH2)' 
4.19 (t, J = 6.2 Hz, 2H, CH2CH2CH2O) , 2.49 (obscured t, 
J = 7 Hz, 2H, NCH2CH2CH2), 2.43-2.29 (br s, 8H, 
piperazinyl methylene), 2.16 (s, 3H, CH3N) , 1.97 
(quintet, J = 6.8 Hz, 2H, CH2CH2CH2). 

Analysis calculated for C22H27BrNgO- 1 .25H2O requires: 

C, 53.5; H, 6.0; N, 17.0%. 
Found: C, 53.5; H, 5.7; N, 17.0%, 

Acrylic acid (6 mol, 2.84 mmol, 195 uD and Et3N 
(excess, 1.0 mL) in DMA {20 mL) under. N2 was added to a 
stirred solution of the above aminoquinazoline (223 mg, 
0.47 mmol), and 1- {3-dimethylaminopropyl) -3-ethyl- 
carbodiimide hydrochloride (EDCI-HCl) (3 mol, 
1.42 mmol, 273 mg) . The standard procedure above was 
followed to give after chromatography on Grade III 
alumina eluting with EtOAc/hexane (1:1) to MeOH/EtOAc 
J2j 98)..,_A-J4- [J3-br_oi^ -7- [3-N- (4-methyl- 

pipera2inyl)propyloxy] quinazolin-6-yl] acrylamide 
(145 mg, 58%) as a cream powder, mp (CH2Cl2/Et20/ 
hexane) 105-107<5C. 

NMR [(CD3)2SO]: 5 9.78 (s, IH, CONH) , 9.61 (s, IH, 
NH), 8.89 (s, IH, H5), 8.56 (s, IH, H2), 8.17 
(t, J = 1.9 Hz, IH, H-2'), 7.87 (br d, J = 8.5 Hz, IH, 
H-6'), 7.34 (t, J = 8.1 Hz, IH, H-5 ' ) , 7.28 (s, IH, 
H8), 7.27 (br dt, = 8 Hz, = 1 Hz, IH, H-4*)/ 6.72 
(dd, J 17.0, 10.3 Hz, IH, CH2CHCO) , 6.32 (dd, 
J = 17.0, 1.9 Hz, IH, CH2CHCO) , 5.83 (dd, 
J = 10.2, 1.9 Hz, IH, CH2CHCO), 4.26 (t, J = 6.3 Hz, 
2H, CH2CH2CH2O) , 2.47 (t, J = 7.1 Hz, 2H, NCH2CH2CH2 ) , 
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2.42-2.27 (br s, 8H, piperazinyl methylene), 2.15 (s, 
3H, CH3N), 1-98 (quintet, J" = 6.7 Hz, 2H, CH2CH2CH2 ) . 
Analysis calculated for C2 5H2 9BrN602 • 0 . 5H2O requires: 

C,. 56.2; H, 5.7; N, 15.7%.. . 
Found: C, 56.3; 5.6; N, 15.5%. 



N- r4 - f (3-Bromophenvl ) amino 1 -1-13 - i 1 . N-imidazvl ) propoxvl 
quinazolin-6-vn acrvlamide 

To a suspension of hexane-prewashed sodium hydride 
(5.50 mmol, 220 mg of a 60% dispersion in mineral oil) 
in THF (20 mL) was cannulated a solution of 

3- N- (imidazoyl)propan-l-ol (4.84 mmol, 0.61 g) in THF 
(30 mL) . The resulting suspension was stirred at 20^C 
under N2 for 2 hours during which time the required 
sodium alkoxide partially precipitated from solution. 
Solid 4-[ ( 3-bromophenyl) amino] -7-fluoro-6-nitro- 
quinazoline [J^ Med Chem, 1996 (39 ): 918 ] (0.80 g, 

2.20 mmol) was then added to this suspension to give a 
dark red solution which was heated at reflux for 
24 hours before being diluted with water and extracted 
with EtOAc. The combined organic extracts were dried 
over anhydrous Na2S04, concentrated under reduced 
pressure and chromatographed on silica gel eluting with 
CH2Cl2/EtOAc (1:1) to MeOH/CH2Cl2 /EtOAc (3:7:10), 

4- [ ( 3 -bromophenyl ) amino ] -7 - [ 3 -N- ( imidazoy 1 ) propyloxy ] - 
6-nitroquinazoline (524 mg, 51%) as a yellow powder, 
mp (CH2Cl2/hexane) 2 12 -2 15 ^C. 

^H NMR [10^2)2^0]: 5 10.16 (s, IH, NH) , 9.30 (s, IH, 
H5), 8.70 (s, IH, H2), 8.19 (t, = 1 . 6 Hz , IH, H-2 M , 
7.88 (dt, = 7.8 Hz, J^^ =1.5 Hz, IH, H-6 ' ) , 7.63 (s, 

IH, imidazoyl methine) , 7.48. (s, IH, H8), 7.39 (t, 
J = 7.9 Hz, IH, H-5'), 7.35 (dt, = 8.0 Hz, 

= 1.6 Hz, IH, H-4 • ) , 7.21 (s, IH, imidazoyl 
methine) , 6.90 (s, IH, imidazoyl me thine ) , 4.22 (t, 
J = 6.0 Hz, 2H, CH2CH2CH2), 4.18 (t, J = 6.8 Hz, 2H, 



EXAMPLE 25 
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CH2CH2CH2), 2.26 (quintet, J =6.4 Hz, 2H, CH2CH2CH2). 
Analysis calculated for C2oHi7BrNg03 requires: 

C, 51.2; H, 3.6; N, 17.9%. 
Found: C, 51.0; H, 3.6; N, 17.6%. 
5 Freshly washed (IN HCl then distilled H2O) iron 

powder (4 mol, 0.241 g) was added in portions to a 
refluxing solution of the above 6-nitroquina2oline 
(0.51 g; 1.08 mmol) in EtOH/H20 (2:1, 60 mL) containing 
glacial acetic acid (0.7 mL) . Identical reaction 

10 procedure and workup as in the previous example gave, 

after chromatography on Grade III alumina eluting with 
MeOH/EtOAc (5:95) , 6-amino-4-[ { 3 -bromophenyl ) - 
amino] -7- [3-N- (imidazoyl)propyloxy]quina201ine (389 mg, 
82%) as a off-white powder, mp (CH2Cl2/Et20) 178-180^0. 

15 NMR [(CD3)2SO]: 6 9.37 (s, IH, NH) , 8.38 (s, IH, 

H2), 8.22 (t, J = 1.8 Hz, IH, H-2 » ) , 7.86 (br d, 
J = 8.1 Hz, IH, H-6'), 7.66 (s, IH, imidazoyl methine) , 
7.40 (s, IH, H5), 7.30 (t, J = 8.1 Hz, IH, H-5 ' ) , 7.23 
(s, IH, imidazoyl methine), 7.21 (br d, J = 7.7 Hz, IH, 

20 H-4'), 7.06 (s, IH, H8), 6.90 (s, IH, imidazoyl 

methine), 5.45 (s, 2H, NH2 ) , 4.28 (t, J = 7.1 Hz, 2H, 
CH2CH2CH2), 4.10 (t, J = 5.8 Hz, 2H, CH2CH2CH2), 2.27 
(quintet, J = 6 . 5 Hz , 2H, CH2CH2CH2). 

Analysis calcula^^ requires: 

25 C, 53.6; H, 4.5; N, 18.7%. 

Found: C, 53.6; H, 4.5; N, 18.6%. 

To a stirred solution of 6-amino-4- [ (3-bromo- 
phenyl) amino] -7- [3-N- ( imidazoyl )propyloxy]quinazoline 
(383 mg, 0.87 mmol), acrylic acid (6 mol, 5.23 mmol, 

30 359 uL) , and pyridine (excess, 1.0 mL) in DMA (20 mL) 

under N2 was added 1- (3-dimethylaminopropyl)- 
3-ethylcarbodiimide hydrochloride (EDCI-HCl) (5 mol, 
4.36 mmol, 838 mg) . The standard procedure above was 
followed to give after chromatography on Grade III 

35 alumina eluting with EtOAc/hexane (1:1) to MeOH/EtOAc 

(5:95), N-[4-[ (3 -bromophenyl ) amino] -7- [3 -N- ( imidazoyl ) - 
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propyloxy] quinazolin-6~yl] acrylamide (9 mg, 2%) as a 
cream powder, mp (CH2Cl2/Et20/hexane) 235-237«^C. 
^HNMR [(CD3)2SO]: 6 9.79 (s, IH, CONH) , 9.60 (s, IH, 
NH) , 8.88 (s, IH. H5), 8.55 (s, IH, H2r/8.18 (t, 
J- = 1.9 Hz, IH, H-2 ' ) , 7.87 {ddd, jr = 8.2, 1.8, 1.0 Hz, 
IH, H-6M, 7.64 (s, IH, imidazoyl methine) , 7.34 (t, 
J- = 8.0 Hz, IH, H-5'), 7.28 (br dt, J"^ = 8 . 0 Hz , 

= 1.2 Hz, IH, H-4'), 7.27 (s, IH, H8 ) , 7.21 (t, 
J' = 1.3 Hz, IH, imidazoyl methine) , 6.89 {br s, IH, 
imidazoyl methine), 6.73 (dd, J = 17.0, 10.2 Hz, IH, 
CH2CHCO) , 6.34 (dd, J- = 17.0, 1 . 8 Hz , IH, CH2CHCO) , 
5.85 (dd, c7 = 10.2, 1 . 8 Hz , IH, CH2CHCO) , 4.22 (t, 
J- = 6.9 Hz, 2H, CH2CH2CH2), 4.14 (t, JT = 6 . 0 Hz , 2H, 
CH2CH2CH2), 2.27 (quintet, J = 6.4 Hz, 2H, CH2CH2CH2). 
Analysis calculated for CH23H2xBrNg02 • 0 . 75H2O requires: 

C, 54.5; H, 4.5; N, 16.6%. 
Found: C, 54.5; H, 4.4; N, 16.2%. 

EXAMPLE 26 

N- f 4 - r ( 3 -Bromophenvl ) amino 1 - 7 - f 4 - ( N . N-dime thvl - 
amino) butoxvl cruinazolin-6-vn acrvlamide 

To a suspension of hexane prewashed sodium hydride 
(11.0 mmol, 440 mg of a 60% dispersion in mineral oil) 
in THF (20 mL) was cannulated a solution of 4-(N,N- 
dimethylamino) butan-l-ol (8.80 mmol, 1.03 g) in THF 
(30 mli) . The resulting suspension was stirred at 20^C 
under N2 for 2 hours and then cannulated into a 
solution of 4-[ (3-bromophenyl) amino] -7-f luoro-6- 
nitroquinazoline {J Med Chem, 1996;3 9:918-928) (0.80 g, 
2.20 mmol) in THF (30 mL) under N2 . The dark red 
solution was then heated at reflux overnight. 
Identical workup as above gave, after chromatography on 
grade III alumina eluting with EtOAc to MeOH/EtOAc 
(5:95) to give 6-amino-4- [ (3-bromophenyl) amino] -7- [4- 
(N,N-dimethylamino)butyloxy]quinazoline (310 mg, 33%) 
as a pale brown powder, mp (CH2CI 2 /hexane) 155-156°C. 
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NMR t(CD3)2SO], (400 MHz): 5 9.36 (s, IH, NH) , 
8.39 (s, IH, aromatic), 8.23 (t, J =2.0 Hz, IH, H-2 ' ) , 
7.86- (br d, J = 8.0 Hz, IH, H-6 ' ) , 7.41 (s, IH, 
aromatic), 7.30 (t, J = 8.1 Hz, IH, H-5'), 7.20 (ddd, 
J = 8.2 Hz, J = 0.8 Hz, J = 1.8 Hz, IH, H-4 ' ) , 7.09 (s, 
IH, aromatic), 5.32 (s, 2H, NHj), 4.17 (t, J = 6.2 Hz, 
2H, CH2CH2CH2CH2O) , 2.47 (t, J =7.3 Hz, 2H, 
NCH2CH2CH2CH2) , 2.15 (s, 6H, N(CH3)2), 1.84 (quintet, 
J = 6.4 Hz, 2H, CH2CH2CH2CH2 ) , 1.62 (quintet, 
J = 6.9 Hz, 2H, CH2CH2CH2CH2 ) . 
Analytical calculated for C2oH24BrN50% H2O requires: 

C, 54.7; H, 5.7; N, 15.9%. 
Found: C, 54.3; H, 5.8; N, 15.8%. 

To a stirred solution of the above 
15 6-aminoquinazoline (276 mg, 0.64 mmol), acrylic acid 

(6 mol eq.. 3.85 mmol, 264 mL) , and Et3N (excess, 
1.0 mL) in DMA (10 mL) under N2 was added l-(3- 
dimethylaminopropyl) -3-ethylcarbodiimide hydrochloride 
(EDCI-HCl) (3 mol eq., 1.92 mmol, 369 mg) . The 
20 standard procedure above was followed to give after 
chromatography on grade III alumina eluting with 
EtOAc/hexane (1:1) to MeOH/EtOAc (3:97), N-(4-[(3- 
bromophenyl) amino] -7- [4- (N,N-dimethylamino)butyloxy] - 
quinazolin-6-yl ] acrylamide _( 98 _mg , .32% ) .ajs_a jcream_ . 
25 powder, mp (CH2Cl2/Et20) 112-115°C. 

^H NMR [(003)280], (400MHz): 5 9.77 (s, IH, CONH) , 
9.62 (s, IH, NH), 8.88 (s, IH, aromatic), 8.56 (s, IH, 
aromatic), 8.17 (t, .7 = 1.9 Hz, IH, H-2'), 7.87 (ddd, 
J = 8.2 Hz, J = 1.8 Hz, J = 1.0 Hz, IH, H-6'). 7.34 (t, 
30 J = 8.0 Hz, IH. H-5'), 7.29 (s, IH, aromatic), 7.27 

(ddd, J = 8.2 Hz, J = 1.8 Hz, J = 1.0 Hz. IH, H-4'), 
6.71 (dd, J" = 17.1 Hz. J = 10.2 Hz, IH, CH2CHCO) , 6.32 
(dd, J = 17.0 Hz, J- = 1.9 Hz, IH, CH2CHCO) , 5.82 (dd, 
J = 10.2 Hz, J = 1.9 Hz, IH, CH2CHCO), 4.24 (t, J = 
35 6.6 Hz, 2H, CH2CH2CH2CH2O) , 2.27 (t, J = 7.2 Hz, 2H, 

NCH2CH2CH2CH2 ) . 2.12 (s, 6H, N(CH3)2), 1.85 (quintet. 
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J- = 6,9 Hz, 2H, CH2CH2CH2CH2) , 1.60 (cjuintet, J.=^ 
1.4 Hz, 2H, CH2CH2CH2CH2 ) . 



N- [4- f (3-Bromophenvl ) aminol auinazolin-6-vl1 -N- f 3- 
morpholinopropvl 1 acrvlamide 

A stirred solution of N- [ 4- [ ( 3 -bromophenyl ) amino] - 
c3uinazolin-6-yl] acrylamide (1.78 g, 4.82 mmol), 
morpholine (excess, 4,0 mL) and p- toluenesulf onic acid 
(catalytic) in THF (50 mL) was heated at SO^C for 
4 hours before being concentrated under reduced 
pressure, diluted with water and extracted with EtOAc . 
The combined organic extracts were washed with brine, 
dried over anhydrous Na2SO^, concentrated under reduced 
pressure, and chroma tographed on silica gel eluting 
with MeOH/CH2Cl2/EtOAc (15:40:45) to give N-[4-[(3- 
bromophenyl ) amino] quinazolin-G-yl] -3-morpholino- 
propylamide (1.86 g, 78%) as a cream powder, mp (EtOAc) 
184-186°C. 

NMR [(CD3)2S03: 5 10.37 (s, IH, CONH), 9.91 (s, IH, 
NH) , 8.72 (d, J- = 1.9 Hz, IH, H-5), 8.58 (s, IH, H-2 ) , 
8.17 (t, J- = 2.1 Hz, IH, H-2'), 7.86 (m, 2H, H-7 , 6'), 
7.78 (d, J = 8.9 Hz, IH, H-8), 7.35 (t, J- = 8.0 Hz, IH, 
H-5'), 7.29 (dt, = 1.2 Hz, = 8.0 Hz, IH, H-4 • ) , 

3.40 (t, J" = 4.6 Hz, 4H, morpholino methylene), 2.69 
(t, J = 6.6 Hz, 2H, NCH2CH2CONH) , 2.58 (t, J = 6.6 Hz, 
2H, NCH2CH2CONH) , 2.44 (br s, 4H, morpholino 
methylene) . 

^^C NMR: 5 170.24, 157 . 18 , 152 . 86 , 146.48, 141.13, 
136.87, 130.21, 128.39, 127.01, 125.74, 124.21, 121.03, 
120.79, 115.40, 111.46, 66.09 (x2), 54.04, 53.00 ( x2 ) , 
33 .66 . 



Analysis calculated for C2 3H2 5BrN502 ; 1 . 25 H2O requires: 

-C, 54.5; H, 5.7; N, 13.8%. - 
Found: C, 54.5; H, 5.3; N, .13.7%. 
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Analysis calculated for C2iH22BrN502 requires: 

C, 55.3; H, 4.9; N, 15.3%. 
Found: C, 55.1; H, 5.2; N, 15.2%. 

To a stirred solution of the above amide (0.85 g, 
5 1.86 mmol) in THF (30 wL) under N2 at O^C was added 

BH3-DMS (2 mol eq. , 372 ]iL of a 10 M solution) 
dropwise. The resulting solution was allowed to warm 
to 25°C and was stirred for 2 hours before being 
quenched by the cautious addition of IN HCl (40 mL) . 

10 The reaction mixture was then stirred at 50°C for 

2 hours, basified by the addition of saturated Na2C03, 
and extracted with EtOAc . The combined organic 
extracts were washed with brine, dried over anhydrous 
Na2S04, concentrated under reduced pressure, and 

15 chromatographed on silica gel eluting with 

MeOH/CH2Cl2/EtOAc (3:8:8) to give 4- [ ( 3-bromophenyl ) - 
amino ] - 6 - [ ( 3 -morpholinopropy 1 ) amino ] quinazol ine 
(130 mg, 16%) as a yellow glass (ca. 90% pure by NMR) . 
This was used without further purification. 

20 NMR [(CD3)2SO]: 5 9.40 (s, IH, NHAr) , 8.37 (s, IH, 

H-2), 8.17 (t, J = 1.9 Hz, IH, H-2 ' ) , 7.91 (br d, 
J = 8.2 Hz, IH, H-6'), 7.54 (d, J = 9.0 Hz, IH, H-8), 
7.34 (t, J = 8.0 Hz, IH, H-5 ' ) , 7.27 (m, 2H, H-4 ' , 7), 
- _ - 7 (d,_ J = 2.2_ H2_, IH, H-5) , _6_.25 (_t, J =_5_.l Hz, IH, 

25 CH2NH), 3.59 (t, J = 4.5 Hz, 4H, morpholino methylene), 

3.22 (q, J = 6.0 Hz, IH, CH2NH) , 2.45 (t, J = 6.9 Hz, 
2H, CH2CH2CH2NH) , 2.39 (br s, 4H, morpholino 
methylene), 1.82 (quintet, J =7,0 Hz, 2H, CH2CH2CH2) . 
To a stirred solution of the above amine (133 mg, 

30 0.30 mmol), acrylic acid (4 mol eq., 1.20 mmol, 83 uL) , 

and Et3N (excess, 0.5 mL) in DMF (5.0 mL) under N2 was 
added 1- (3-dimethylaminopropyl) -3-ethylcarbodiimide 
hydrochloride (EDCI-HCl) (2.0 mol, 0.60 mmol, 115 mg) . 
The standard procedure above was followed to give, 

35 after chromatography on silica gel eluting with 

EtOAC:CH2Cl2 (1:1) to MeOH/CH2Cl2/EtOAc (3:7:10), 
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N- [4 - [ {3-broniophenyl)amino]quinazolin-6-yl] -N- [3- 
morpholinopropyl] acrylamide (39 mg, 26%) as a cream 
powder, mp (CH2CI2 /hexane ) 171-175°C. 

NMR [(CD3)2SO]: 5 9.86 (S,1H, NH),.8.70 (S, IH, 
H-2), 8.52 (d, J = 2.0 Hz, IH, H-5), 8.20 (t, 
J = 1.9 Hz, IH, H-2 • ) , 7.91 (br d, J- = 8.6 Hz, IH, 
H-6'), 7.89 (d, J = 8.9 Hz, IH, H-8), 7.79 (dd, 
J = 8.8 Hz, J- = 2.1 Hz, IH, H-7), 7.38 (t, J = 7.9 Hz, 
IH, H-5*), 7.33 (dt, J-^ = 8.4 Hz, = 1.7 Hz, IH, 

H-4 • ) , 6.22 (dd, J = 16.7, 2.3 Hz, IH, CH2CHCO) , 6.05 
(br s, IH, CH2CHCO) , 5.61 (br d, *J = 8.8 Hz, IH, 
CHjCHCO), 3.87 (t, tJ = 7 . 4 Hz, 2H, CH2NRCO) , 3.49 (t, 
J = 4.5 Hz, 4H, morpholino methylene), 2.28 (t, 
aJ = 7,1 Hz, 2H, CH2CH2CH2NRCO) , 2.27 (br s, 4H, 
morpholino methylene), 1.69 (quintet, J = 7,3 Hz, 2H, 
CH2CH2CH2) - DEI HRMS (M***) . 

Calculated for C24H2 6Br^^N502 : 497.1249 
Found: 497 .1250 . 

EXAMPLE 2 8 

N- f 4 - ( 3-Bromo-phenvlamino) -cminazolin-6~vn propanamide 
To a solution of 6-amino-4- [ ( 3-bromophenyl ) amino] 
quinazoline (157 mg, 0.5 mmol) in dry THF (3 mL) 
stirred under N2 at 25^0 was added dropwise propionyl 
chloride (0.05 mL, 0.58 mmol). A yellow solid formed 
at once. After 45 minutes the solid was collected by 
filtration and washed with ether and dried. 
Recrystallized from wet methanol afforded the desired 
product (97 mg, 47%) , mp 265-2660C. 

^H NMR [(CD3)2SO]: 6 11.3 (brs, IH, NH) , 10.53 (s, IH, 
NH), 9.02 (s, IH, H5), 8.88 (s, IH, H2 ) , 8.00-7.97 (m, 
2H, H7, H2'), 7,89 (d, J = 9.1 Hz, IH, H8 ) , 7.71(d, 

= 7.8 Hz, IH, H6 ' ) , 7.50 (d, J = 8 . 3 Hz , IH, H4 • ) , 
7 .45 { t, jr = 8 .1 Hz, IH, H5 » ) , 2 .45 (Q, J" = 7 . 3 Hz , 2H, 
CH2) , 1.15 (t, J- = 7 .5 Hz, 3H, CH3) . 
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Mass Spectrum (CI): 373 (84, ^^BrMH"*"), 372 (43, 
^^BrM+), 371 (100, '^^BrMH"'), 370 (28, '^^BrM-') . 
Calculated for Ci^^H^sN^BrO- HCl . 0 . 5H2O: 

C, 49.00; H, 4.11; N, 13.45%. 
Found: C, 48.89; H, 3.97; N, 13,36%. 

EXAMPLE 29 

N- f4- r (3~BromoDhenvl)aminQlauinazQlin~6-vn - 
me t hac rv 1 ami de 

To a stirred solution of 6-amino-4- [ (3- 
bromophenyl) amino] guinazoline (J Med Chem, 
1995;38:3482) (0.50 g, 1.59 mmol) in THF (20 mL) under 
nitrogen was added Et3N (excess, 1.0 mL) , a catalytic 
amount of DMAP and methacryloyl chloride (1.1 mol eq., 
1.75 mmol, 171 pL) dropwise. The reaction was stirred 
at 25°C for 1.5 hours over which time two further 
amounts (50 ]iL) of methacryloyl chloride were added. 
The reaction was then diluted with saturated NaHC03 and 
extracted with EtOAc. The combined organic extracts 
were dried over anhydrous Na2S04, concentrated under 
reduced pressure and chromatographed on silica gel 
eluting with CH2Cl2/EtOAc (1:1) to MeOH/CH2Cl2 /EtOAc 
(5:45:50). Recrystallization from EtOAc gave N-[4-((3- 
, _ br.omopheny l ) am_inoJjguinazplin-6_--_y_ll -2-methylacrylamide. 
(195 mg, 32%) as a cream powder, mp 244-245^0. 

NMR [(003)280]: 5 10.15 (s, IH, CONH), 9.90 (s, IH, 
NH), 8.80 (br s, IH, H-5), 8.60 (s, IH, H-2), 8.20 
(br s, IH, H-2'), 7.97 (br d, J = 8.6 Hz, IH, H-7), 
7.89 (br d, J = 7.7 Hz, IH, H-6 • ) , 7.80 (d, J = 8.9 Hz, 
IH, H-8), 7.35 (t, J = 8.0 Hz, IH, H-5'), 7.30 (br d, 
J = 7.5 Hz, IH, H-4'), 5,94 (s, IH, CH2C (CH3 ) CO) , 5.62 
(s, IH, CH2C(CH3)CO) , 2.02 (s, 3H, CH2C (CH3 )C0) . 
^^C NMR: 8 166.71, 157.17, 153.07, 146.69, 141.09, 
139.93, 136.62, 130.23, 128.24, 128.11, 125.73, 124.11, 
121.04, 120.66, 120.51, 115.19, 113.28, 18.60. 
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Analysis calculated for C^s^isBrN^O requires: 

C, 56.4; H, 4.0; N, 14.6%. 
Found: 56.1; H, 3.9; 14.5%. 

, EXAMPLE 30 . - 
N- r4 - (3-Bromo-phenvlainino) -cruinazolin~6-vn ethenvl- 
sulfonamide 

To a stirred solution of 6~amino-4- [ { 3- 
bromophenyl ) amino ] quinazoline ( J Med Chem, 
1995;38:3482) (0.30 g, 0.95 nimol) in THF (20 mL) under 
nitrogen was added Et3N (3.5 mol eg., 3.33 mmol, 
245 uD , a catalytic amount of DMAP and 

chloroethanesulf onyl chloride (1.2 mol eq. , 1.14 mmol, 
119 uL) dropwise. The reaction was stirred at 25^C for 
1 hour and then diluted with saturated NaHC03 and 
extracted with EtOAc . The combined organic extracts 
were washed with brine, dried over anhydrous Na2S04 , 
concentrated under reduced pressure, and 
chromatographed on silica gel eluting with 
MeOH/CH2Cl2/EtOAc (3:47:50). Crystallization from 
CH2Cl2/hexane gave N- [4 - ( {3-bromophenyl) amino] - 
quinazolin-6-yl] vinylsulf onamide (210 mg, 54%) as a 
cream powder, mp 217^C (dec) . 

NMR [(CD3)2SO]: 5 10.31 {s, IH, SO2NH) , 9.96 

(s, IH, NH) , 8.60 (s, IH, H-2), 8.20 (d, *J = 2.0 Hz, 
IH, H-5), 8.14 (br s, IH, H-2 ' ) , 7.85 (br d, 

= 7.9 Hz, IH, H-6'), 7,81 (d, J" = 8 . 9 Hz , IH, H-8), 
7.67 (dd, J- = 8.9, 2.1 Hz, IH, H-7), 7.37 (t, 
J" = 8.0 Hz, IH, H-5')/ 7.32 (br d, i7 = 8 . 1 Hz , IH, 
H-4'), 6.90 (dd, c7 ^ 16.4, 9 . 8 Hz , IH, CH2CHSO2 ) , 6.17 

(d, J- = 16.4 Hz, IH, CH2CHSO2), 6.06 (d, J = 9.8 Hz,. 
IH, CH2CHSO2 ) . - 

^^C NMR: 5 157.18, 153.47, 147.17, 140.83, 136.02., 
135.48, 130.25, 129.03, 128.44, 127.77, 126.08, 124.60, 
121.18, 121,03, 115.43, 114.01. 
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Analysis calculated for C2 5H3^3BrN402S requires: 

C, 47.4; H, 3.2; N, 13.8%. 
Found: C, 47.7; H, 3.1; N, 13.8%. 

5 EXAMPLE 31 

N- r 4- f ( 3-BromonhQ nvl ) aitiinol cruinazolin-6-vl 1 -E~but-2- 
enamide 

To a solution of 6-amino-4- [ (3-bromophenyl) amino] 
quinazoline (316 mg , 1.0 mmol) in THF (6 mL) stirred 

10 under N2 at O^C was added trans-crotonyl chloride. A 

yellow solid formed upon addition. The solid was 
collected by Buchner filtration after 2.5 hours and 
sonicated with EtOAc to give the title compound 
(216 mg, 52%), mp 279-2810C. 

15 NMR [(CD3)2SO]: 5 11,55 (brs, IH, NH) , 10.78 (s, 

IH, NH), 9.17 (d, J= 1.9 Hz, IH. H5), 8.97 (s, IH, 
H2), 8.12 (dd, J= 9.1, 2.0 H2, IH, H7), 8.05 (t, 
J = 1.9 Hz. IH, H2'), 7.99 (d, J = 9.0 Hz, IH, H8>, 
7.76 (dd, J = 8.1, 2.0 Hz, IH, H6' ) , 7.58 (dd, J = 8.6, 

20 1.7 Hz, IH, H4'), 7.52 (t, J = 8.1 Hz, IH, H5 ' ) ^ 7.03- 

6.94 (m, IH, [(CO)CH=], 6.34 (dd, J= 15.1, 1.7'hz, 1H, 
CH=CHCH3), 1.98 (dd, J= 6.8, 1.4 Hz, 3H, CH3 ) . 
Mass Spectrum. (CI) : 385 (89, ®^BrMH"^), 

384 J 51 , ^^BrM*^ ) , 383 ( 100 , ^^BrMH^ ) , 382 (37 , Z^_BrM^ ) . 

25 Calculated for C;|^8^15N4BrO-HCl : 

C, 51.51; H, 3.84; N, 13.35%. 
Found: C, 51.29; H, 3.52; N, 13.13%. 

EXAMPLE 32 

30 N- f 4- r ( 3 -Bromophenvl ) amin o 1 cruinaznlin~6-vl 1-4.4.4- 

trif luoro-E-but-2-enamide 

1- (3-dimethylaminopropyl) -3-ethylcarbodiimide 
hydrochloride (192 mg, 1.0 mmol) was added to a 
solution of 6-amino-4 [ (3-bromophenyl) amino] quinazoline 
35 (158 mg, 0.5 mmol) and 4, 4, 4, -trifluorobut-2-enoic acid 

(153 mg, 1.1 mmol) in THF/DMF (4:1, 2.5 mL) , stirred 
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under nitrogen at O^C. After 1 hour water (10 mL) was 
added and after 15 minutes the precipitate was 
collected by Buchner filtration. The residue was 
rinsed with water <2 x 5 laL) and ether (10 raL) and air 
dried. The solid was suspended in EtOAc, (10 mL) 
refluxed briefly, and sonicated for 10 .minutes, and the 
solid was collected by Buchner filtration, rinsed with 
EtOAc (5 mL.) and dried in a vacuum oven at 7 5°C for 
1 . 5 hours to give N- [ 4 - [ (3 -bromophenyl ) amino] - 
quina2olin-6-yl] 4,4, 4-trif luorobut-2-enamide 
0.4 hydrochloride (76 mg, 33%) as a light yellow solid, 
mp 273-278^0. 

Calculated for C3^8^13^^^3N4^* ^ " 
C, 47.85; H, 2.77; N, 12.40%. 
Found: C, 47.89, H, 2.66; N, 12.27%. 

NMR [(CD3)2S01: 5 11.09 (brs, IH, NH) , 10.43 (s, 
IH, NH) , 8.90 (s, IH, H2 ) , 8.70 (s, IH, H5 ) , 8.11 (s, 
IH, H2' ) , 7.97 (dd, J = 2.5, 9.2 Hz, IH, H7 ) , 7.87 (d, 
J = 9.0 Hz, IH, H8), 7.81 (d, J = 6 . 9 Hz , IH, H6 ' ) , 
7.41-7.33 (m, 2H, H5 ' & H4 * ) , 7.11 (d, J = 16.4 Hz, IH, 
CH=CHCF3), 7.03 (dq, = 16.4 Hz, Jg = 6.4 Hz, IH, 

CH=CHCF3) . 

Mass Spectrum (CI) 439 (78 ^^BrM""), 437 (100 "^^BrM*). 

EXAMPLE 33 

N- r4- r (3-Bromophenvl)aminQlauinazolin-6-vn -oroovnamide 

1- {3-Dimethylaminopropyl} -3-ethylcarbodiimide 
hydrochloride (200 mg, 1.04 irniol) was added to a 
solution of 6-amino-4- [ ( 3 -bromophenyl ) -amino] 
quinazoline (158 mg, 0.5 mmol) and propiolic acid 
(0.08 mli, 1.1 mmol) in DMF (1.5 mL) stirred under N2 at 
0°C. The resulting solution was stirred at O^C for 
30 minutes and q[uenched with water. The formed fine 
solid was collected by Buchner filtration then 
dissolved in methanol and purified by preparative tic 
on silica, eluting with 10% MeOH/CHCl3 . The title 
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compound was isolated as a yellow solid (21 mg, 12%), 
mp >310®C. 

NMR [(CD3)2SO]: 5 11.18 (brs, IH, NH) , 9.94 (s, IH, 
NH), 8.75 (s, IH, H5), 8.59 (s, IH, H2), 8 : 15 (s, IH, 
H2'), 7.85-7.79 (m, 3H, H7, H8, H6 ' ) , 7.37-7.28 (m, 2H, 
H5', H4')/4.53 (s, IH, CH) . 

Mass Spectrum (CI): 369 (47, ^^BrMH"^), 368 (24, 
B^BrM^), 367 (50, ^^Brmi^), 366 (13, "^^BrM^), 91 (100). 
Calculated for C27H2;LN4BrO : 

C, 55.61; H, 3.02; N, 15.26%. 
Found: C, 55.40; H, 2,84; N, 15.18%. 

EXAMPLE 34 

N- r 4 - r ( 3 -Bromon henvl ) amino 1 cruinazQlin-6-vl 1 but:-2- 
vnamide 

To a solution of 2-butynoic acid (196 mg, 
2 . 3 mmol ) and 1- ( 3 - dime thy laminopropyl ) - 
3-ethylcarbodiimide hydrochloride (385 mg, 2.0 mmol) in 
DMF (5 mL) stirring at 25 ^C for 20 minutes was added 
6-amino-4-[ (3-bromophenyl) amino] quinazoline (316 mg, 
1.0 mmol) . The resulting solution was stirred under N2 
at 250c for 14 hours further 1- {3~dimethylaminopropyl ) - 
3-ethylcarbodiimide hydrochloride (206 mg, 1.0 mmol) 

_^r*^^^y?^5 l.O mmol) were_. After 

another 8 hours further, 1- (3-dimethy laminopropyl) -3- 
ethylcarbodiimide hydrochloride (197 mg, 1.0 mmol) and 
the acid (93 mg, 1.0 mmol) were added to the reaction. 
After stirring at 250C a further 12 hours, the reaction 
was quenched with water. The yellow precipitate was 
collected, sonicated with acetone, treated with 
triethyl amine and purified by preparative tic on 
silica, eluting with 1:1 EtOAc /acetone . The desired 
product was isolated as a yellow solid (20 mg, 4.7%), 
mp 281- 2830C. 

NMR [(CD3)2SO]: 6 10.97 (brs, IH, NH) , 9.93 (s, IH, 
NH), 8.76 (s, IH, H5), 8.57 (s, IH, H2), 8.14 (s, IH, 
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H2'), 7.84-7.76 (m, 3H, H7 , H8, H4 ' ) , 7.34 (t, 

v7 = 8.1 Hz, IH, H5' ) , 7.29 (d, J = 7.8 Hz, IH, H6 ' ) , 

2 .09 (s, 3H, CH3) . 

Mass Spectrum (APCI): 383 ( 100 , ^^BrMH"^ ) , 382 {23,' 
S^BrM"^), 381 (95, "^^BrMH*).. 

Calculated for C28H3^3N4BrO^ 0 . 3HC1 ■ 0. 6C3H5O: 



N- [4- (3-Bromo-Dhenvla mino) -pvrido f 4 . 3-d1 pvrimidin-7- 
vl 1 -acrvlamide 

To a stirred solution of 7-ainino-4- [ (3- 
bromophenyl) amino]pyrido [4 , 3-d]pyriniidine [J Med Chem, 
1995;38 :3780) (140 mg, 0.46 inmol) , DMAP (14 mg) and 
Et3N (excess, 2.0 mL) at O^C under N2 was added 
acryloyl chloride (4.8 mol eq. , 182 uD dropwise over 
4 hours. The reaction was then stirred at 20°C diluted 
with water and extracted with EtOAc . The combined 
organic extracts were washed with brine, dried over 
anhydrous Na2SO^ and concentrated under reduced 
pressure before being chromatographed on silica gel 
eluting with MeOH/CH2Cl2 /EtOAc (5:45:50), to give N-t4- 
[ ( 3 -bromophenyl ) amino ] pyx ido [ 4 , 3 -d] pyrimidin-7 -yl ] - 
acrylamide (12 mg, . 7%) as a cream powder, 
mp (CH2Cl2/hexane) 215-22 QOC (dec) . 
^H NMR [(CD3)2SO]: 6.11.15 (s, IH, CONK), 10.25 
(s, IH, NH), 9.67 (s, IH, H5), 8.71 (s, IH, H2 ) , 8.40 
(s, IH. H8), 8.21 (t, J = 1.9 Hz, IH, H-2 " ) , 7.88 (dt, 

= 7 .6 Hz, J- J. =1.5 . Hz, IH, H-6'), 7.38 (t, - 
J = 1.1 Hz, IH, H-5'), 7.36 (dt, J^= 1.1 Hz. = 
1.5 Hz, IH, H-4'), 6.68 (dd, J = 17.1, 10:2 Hz, IH, 
CH2CHCO), 6.39 (dd, J- = 17.0, 1 . 8 Hz , IH, CH2CHCO) , 
5.86 (dd, J- = 10.1, 1.8 Hz, IH, CH2CHCO) . 



Found : 



55.69; H, 3.99; N, 13.12%. 
55.67; H, 3.96; N, 12.93%. 
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EXAMPLE 36 

r 4 - ( 3 -Bromo-Dhenvlamino ) -pvr i do f 3 . 4 -d 1 pvr imi d i n ~ - 
vl ] -acrvlamide 

A suspension of 6-f luoropyrido [3 , 4-d]pyrimidine- 
4(3J^)-one (U.S. Patent Application 08/358,352, 1994) 
(1.65 g) in 50 mL thionyl chloride and several drops of 
dimethyl formamide was heated under reflux until a 
clear solution was obtained (20 minutes), and then for 
a further 30 minutes. The volatiles were removed under 
reduced pressure, and the residue was dissolved in 
dichloromethane and washed with aqueous Na2C03 . The 
solvent was dried and removed to give crude 4-chloro-6- 
fluoropyrido[3, 4-d]pyrimidine which was dissolved in 
2-propanol (50 mL) containing 3-bromoaniline (2.1 g) , 
The mixture was heated under reflux for 15 minutes to 
give a precipitate, which was redissolved by the 
addition of triethylamine . After the addition of 
water, the solution was concentrated and cooled to give 
4- [ (3-bromophenyl) amino] -6-f luoropyrido [3 , 4-d] - 
pyrimidine, (2.29 g) , mp (MeOH) 219.5-221^C. 

A mixture of 4- [ (3-bromophenyl ) aunino] -6 -fluoro- 
pyrido [3 , 4-d]pyrimidine (0.48 g) and 4-methoxybenzyl- 
amine (10.3 g) in ethanol (50 mL) was heated to 100°C 

f or_5_days_._ jrhe_resul:ting_prpduc_t„wAS _ 

on silica gel, eluting with CH2Cl2:EtOAc (3:1), to give 
4- [ (3-bromophenyl) amino] -6- [ (4-methoxyphenyl)methyl- 
amino] pyr ido [3 , 4-d] pyrimidine (0.18 g, ) mp (aqueous 
methanol), 178-179. 5°C. A 0.10 g portion of this was 
dissolved in 5 mL trif luoroacetic acid and heated under 
reflux for 1 hour, and the mixture was evaporated to 
dryness. The residue was partitioned between EtOAc and 
aqueous ammonia, and the crude product was 
chroma tographed on alumina, eluting with CH2Cl2:MeOH 
(97:3) to give 6-amino-4- [ (3-bromophenyl ) amino]pyrido- 
[3, 4-d] pyrimidine (0.040 g, ) , mp (CH2CI2) 241. 5-242^0. 
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To a solution of 6-amino-4- [ (3-bromophenyl) amino] - 
pyrido [3 , 4-d]pyrimidine I J Med Chem, 1996 ; 39 : 1823 ) 
(455 mg, 1.50 mmol) in dry THF (50 mL) at 0°C under N2 
was added Et3N (22.5 mmol , 1 . 61 . mL) , a catalytic amount 
of DMAP (45 mg) and acryloyl chloride (4.50 mmol, 
366 uD . The reaction mixture was stirred for 1 hour 
and then additional acryloyl chloride (100 pL) was 
added and the reaction was allowed to warm to room 
temperature and stirred for another hour before being 
worked up as in the previous example, to give after 
column chromatography on silica gel eluting with 
MeOH/EtOAc (5:95), N- [4- [ (3-bromophenyl) amino ]pyrido- 
[3 , 4-d]pyrimidin-6-yl] acrylamide (20 mg, 37%) as a 
cream powder, mp (EtOAc/MeOH) 238-245*=^C (dec). 

NMR [(CD3)2SO]: 6 11.07 (s, IH, CONH) , 10.33 (s, 
IH, NH) , 9.05 (s, IH, H5 or H2 ) , 9.03 (s, IH, H2 or 
H5), 8.66 (s, IH, H8), 8.18 (br s, IH, H-2 ' ) , 7.89 (br 
d, J- = 7 . 6 Hz, IH, H-6 • ) . 7 .40-7 .33 (m, 2H, H-4 ' , 5 ' ) , 
6,70 (dd, J- = 17.0, 10.2 Hz, IH, CH2CHCO) , 6.41 (dd, 
J- = 1.2, 16.9 Hz, IH, CH2CHCO) , 5.87 (dd, J = 1-2, 
10.1 Hz, IH, CH2CHCO) . 

^^C NMR: 5 163.35, 156.82, 154.13, 150.87, 147.92, 
141.64, 140.40, 131.25, 130.26, 127.86, 126.49, 124.76, 
121.30, 121.02, 120.97, 103.43. 

Analysis calculated ^ - requires : 

C, 51.3; H, 3-4; N, 18.7%. 
Found: C, 51.1; H, 3.1; N, 18.4%. 

EXAMPLE 37 

N- r4- (3 -Methvl-nhenvlamino) -pvridor3 , 4-d1 pvrimidin- 
6-vl 1 acrvlcimide 

To a stirred solution of 6-amino-4- [ (3- 
methylphenyl ) amino ]pyrido [3 , 4-d]pyrimidine , made from 
m-toluidine and 4-chloro-6-f luoropyrido [3 , 4-d] - 
pyrimidine, followed by p -me thoxybenzyl amine and 
trif luoroacetic acid, as described in the previous 
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example (140 mg, 0.56 mmol) , DMAP (14 mg) and Et3N 
(excess, 0.5 mL) at O^C under N2 was added acryloyl 
chloride (2.7 mol eq., 123 ]iL) dropwise over 3 hours. 
The reaction was then stirred at 20®C for 1 hour, 
5 diluted with water and extracted with EtOAc. The 

combined organic extracts were washed with brine, dried 
over anhydrous Na2S04 and concentrated under reduced 
pressure before being chroma tographed on silica gel 
eluting with CH2Cl2/EtOAc (1:1) to MeOH/CH2Cl2 /EtOAc 

10 (2:48:50), to give N- [4- [ (3-methylphenyl ) amino]pyrido- 

[ 3 , 4-d]pyrimidin-6-yl ] acrylamide (41 mg, 24%) as a 
cream powder, mp (EtOAc/hexane) 221-223°C (decomp) . 

NMR [(CD3)2SO]: 6 11.03 (s, IH, CONH) , 10.18 (s, 
IH, NH), 9.02 (s, IH, H5 or H2), 9.01 (s, IH, H2 or 

15 H5): 8.59 (s, IH, H8), 7.63 (m, 2H, H-2 ' , 6'), 7.29 (m, 

IH, H-5'), 6.89 (br d, J = 7.5 Hz, IH, H-4*), 6.69 (dd, 
J = 17.0, 10.2 Hz, IH, CH2CHCO), 6.37 (dd, J = 17.0, 
1.9 Hz, IH, CH2CHCO), 5.85 (dd, J = 10.2, 1.9 Hz, IH, 
CH2CHCO), 2,35 (s, 3H, CH3Ar) . 

20 Analysis calculated for C:27H-j^5N50 requires: 

C, 66.9; H, 5.0; N, 22.9%. 
Found: C, 67.3; H, 5.2; N, 22.9%, 

- - - _ EXAMPLE 38 

25 N~ [4- (3~Bromo-phenvlamino) -pvridor3 . 4-dlDvrimidin- 

6-vn "N-methvl acrvlamide 

1- (3-Dimethylaminopropyl) -3-ethylcarbodiimide 
hydrochloride (294 mg, 1,5 mmol) was added in one 
portion to a solution of 4- [3-bromophenyl) amino] - 

30 6-methylaminopyrido[3,4-d]pyrimidine (100 mg, 

0,3 mmol), redistilled acrylic acid (75 uL, 1.05 mmol), 
pyridine, (0.3 mL) in 3:2 THF:DMA (1.8 mL) stirred 
under N2 at 0°C. After 30 minutes the reaction was 
warmed to 25°C, and after 3.75 hours, further acrylic 

35 acid (25 pL) was added, and the solution was stirred 

for an additional 3 hours. The solution was quenched 
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with water, and the solids were collected and air 
dried. The solids were triturated in hot 
dichlorome thane : ethyl acetate and collected to leave 
the product (67 mg, 56%), mp 215-223^0- (dec). 

NMR [(CD3)2SO]: 5 10 . 11 (s, IH, exchanges D2O),: 
9.14 (s, 1 H) , 8.80 (s, IH), 8.45. (s, IH) , 8.. 22 (s,.. 
IH), 7.91 (br d, J = 7.7 Hz, IH) , 7.43-7.36 (m, 2H) , 
6.36-6.23 (m, 2H) , 5.66 (dd, J = 9.5, 3.0 Hz, 1 H) , 
3 .44 is, 3H) . 

CIMS m/z (relative %) 383 (23), 384 (100), 385 (40), 
386 (99) , 387 (20) . 

Analysis calculated for C^jH^^N^OBx 0.4 H2O: 

C, 52.16; H, 3 . 81 ; N, 17 . 89 . 
Found: C, 52.25; H, 3.51; N, 17.76. 

EXAMPLE 3 9 

N- r4 - ( 3-Bromo-phenvlamino) -ovridor3 . 4-d1 pvrimidin- 
6-vl1 -methacrvlamide 

To a solution of 6-ainino-4- [ (3-broinophenyl) - 
aminojpyrido [3 , 4-d]pyrimidine (J" Med Chem, 
1996;39:1823) (250 mg, 0.82 mmol), Et3N (excess, 
2.0 mL) and DMAP (catalytic) in THF (30 mL.) under 
nitrogen was added methacryloyl chloride (3 x 1.1 mol 
eq., total of 264 \xL) , the reaction conditions and work 
up were followed as above to give after column euid 
preparative layer chromatography on silica gel eluting 
with EtOAc/CH2Cl2 (1:1), N- [4- [ (3-bromophenyl ) amino] - 
pyrido- [3 , 4-d]pyrimidin-6-yl] -2-methylacrylamide 
(18 mg, 6%) as a cream powder, (CH2Cl2/hexane) 
177~178^C. 

^H NMR [(003)280]: 5 10.61 (s, IH, CONH), 10.29 

(s, IH, NH) , 9.06 (s, IH, H5 ) , 8.93 (s, IH, H2 ) , 8.67 

(s, IH, H8), 8.19 (t, J = 1.6 Hz, IH, H-2 ' ) , 7.91 (dt, 

= 7.6 Hz, J-^. = 1.6 Hz, IH, H-6'), 7.38 (t, 
c7 = 7.9 Hz, IH, H-5M, 7.34 (dt, J"^ = 8 . 1 Hz , J^^ ^ 
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1.4 Hz, IH, H-4*), 6.04 {s, IH, CH2C (CH3 ) CO) , 5.64 (s, 
IH, CH2C(CH3)CO) , 2.03 (s, IH, CH2C {CH3 ) CO) • 
EI HRMS (M+) C27Hi4Br®%50 requires 385.0361. 
Found 385.0360. 

5 

EXAMPLE 40 

N- f 4 - ( 3 -Br omo-Dhenvlamino ) -ovrido F 3 . 4 -d1 pvr imidin- 
6-vn -ethenvlsulf onamide 

A solution of 6"amino-4- [ (3-bromophenyl)amino] - 
10 pyrido[3,4-d]pyrimidine {J Med Chem, 1996 ; 39 : 1823 ) (250 

mg, 0.82 mmol) , Et3N (0.23 mL) and DMAP (catalytic) in 
THF (20 mL) was reacted with chloro-ethanesulf onyl 
chloride (1.4 mol eq. , 1.15 mmol, 120 uD as above to 
give after chromatography on silica gel eluting with 
15 MeOH/CH2Cl2/EtOAc (2:48:50) and crystallization from 

CH2Cl2/hexane, N- [4-[ (3-bromophenyl) amino] pyr ido- 
[3 , 4-d]pyrimidin-6-yl] -vinylsulfonamide (53 mg, 16%) as 
a cream powder, mp 261-265°C. 

NMR [(CD3)2SO]: 5 11.02 is, IH, SO2NH) , 10.25 (s, 
20 IH, NH), 9.02 (s, IH, H5 ) , 8.67 (s, IH, H2 ) , 8.15 

(br s, IH, H-2'). 8.00 (s, IH, H8 ) , 7.87 (dt, 

= 7.2 Hz, J-^ = 1.9 Hz, IH, H-6 ' ) , 7.40 (br t, 
J = 7.9 Hz, IH, H-5'), 7.37 (br dt, = 7 . 8 Hz , 

_-Jt- = 1 ..9_Hz, J.H,_ H-4_: )_., J7 - 07 (dd,_ J = 16_^5, 9^,9_ Hz,_ IH, 
25 CH2CHSO2), 6.30 (d, J = 16.5 Hz, IH, CH2CHSO2), 6.09 

(d, J = 9.9 Hz, IH, CH2CHSO2). 

^^C NMR: 5 156.59, 154.34, 151.23, 147.43, 141.54, 
140.18, 137.02, 130.36, 127.06, 126.73, 124.88, 121.43, 
121.24, 121.07, 103.57. 
30 Analysis calculated for C25H22BrN502S • 0 .25 H2O 

requires : 

C, 43.9; H, 3.1; N, 17.0%. 
Found: C, 44.2; H, 3.0; N, 16.5%. 
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EXAMPLE 41 

Ki.~ f 4 - (3-Bromo-phenvlainino> -pyridoTB , 2-d1r)vriinidin- 

fi~vl1 -acrvlamide 

To a stirred solution of 6-amino-4- t (3-bromp- 
5 phenyl) amino] pyrido [3 , 2- d]pyrimidine {J Med 

Chem, 1996;39:1823) (46 mg, 0.15 mmol) and acrylic acid 
(6 mol eq. , 0,91 mmol, 62 iiL) in DMA (5.0 mL) under N2 
was added 1- (3-dimethylaminopropyl ) -3-ethylcarbodiimide 
hydrochloride (EDCI-HCl) (4.0 mol eq. , 0.61 mmol, 

10 116 mg) . The reaction mixture was stirred for 48 hours 

with additional amounts of acrylic acid and EDCI-HCl 
(62 uL/116 mg) being added every 12 hours it was then 
worked up as above to give after chromatography on 
silica gel eluting with EtOAc:CH2Cl2 (1:1) to 

15 MeOH/CH2Cl2/EtOAc (2:48:50) , N-[4-[ ( 3 -bromophenyl ) - 

amino]pyrido [3 , 2-dlpyrimidin-6-yl ] acrylamide (14 mg, 
26%) as a cream powder, mp {CH2Cl2/hexane) 226-228oc. 
-H NMR [(CD3)2SO]: S 11.13 (s, IH, CONH) , 9.57 (s, IH, 
NH), 8.72 (s, IH, H2), 8.69 (d, J = 9.1 Hz, IH, H8 ) , 
'20 8.43 (t, J' = 1.9Hz, IH, H-2 • ), 8.30 (d, c7 = 9.1H2, 

IH, H7), 7.87 (br d, J - 6.9 Hz, IH, H-6 ' ) , 7.39 (t, 
J = 8.1 Hz, IH, H-5'), 7.33 (dt, = 8.2 Hz, = 

1.3 Hz, IH, H-4'), 6.68 (dd, vJ = 17.0, 10.2 Hz, IH, 
CH2CHCO) , 6.43 (dd, J- = 17.0, 1.8 Hz, IH, CH2CHCO) , 

25 5.91 (dd, J- = 10.2, 1.8 Hz, IH, CH2CHCO) , 

Analysis calculated for C^^H^2^^N50 requires: 

C, 51.9; H, 3.3; N, 18.9%. 
Found: C, 51.7; H, 3.3; N, 18.8%. 

30 EXAMPLE 42 

N- r4- (3-Bromo-phenvlamino) -benzo fbl thieno [3 . 2-d1 

ovrimidin-8-vl 1 acrvlamide 

To a solution of 8-amino-4- [ (3-bromophenyl ) amino] 

benzothieno-pyrimidine [see Patent Application 
35 WO 95/19970 1995] (100 mg, 0.26 mmol), acrylic acid 

(0.04 mL., 0,58 mmol), and triethylamine (0.07 mL, 
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0.5 mmol) in DMF {1.5 mL) stirred under N2 at 25^0 was 
added 1- ( 3-dimethylaminopropyl ) -3-ethylcarbodiimide 
hydrochloride (127 mg, 0.66 mmol). After 24 hours the 
reaction mixture was quenched with water and the light 
tan precipitate was collected by Buchner filtration and 
purified by preparative tic on silica, eluting with 10% 
MeOH/CHCl3 ^^^^ the desired product (25 mg, 23%) as 
a tan solid, mp 249.0-250.5^0. 

NMR [(CD3)2SO]: 5 10.50 (s, IH, NH) , 9.86 (s, IH, 
NH), 8.86 (d, J= 2.0 Hz, IH, H9), 8.79 (s, IH, H2 ) , 
8.19 (s, IH, H2'), 8.17 (dd, J = 8.0, 1.9 Hz, IH, H7), 
7.91 (dd, J = 8.8, 2.2 Hz, IH, H6), 7.84 (d, 
J = 8.1 Hz, IH, H6»), 7,35 (t, J = 8.1 Hz, IH, H5 ' ) , 
7.29 (d, J = 8.0 Hz, IH, H4 ' ) , 6.50 (dd, J = 16.9, 
10 Hz, IH, =CH), 6.33 (dd, J = 16.8, 2.1 Hz, IH, 
=CH2), 5.82 (dd, J= 10, 1.9 Hz, IH, =CH2) . 
Mass Spectrum (APCI) : 427 (100, ^^BrMH""), 426 (21, 
^^BrM^), 425 (93, '^^BrMH"') . 

Calculated for C-^9H3^3N4BrOS- 0 .3HC1 • 0 .25C3HgO: 

C, 52.49; H, 3.18; N, 12.19%. 
Found: C, 52.62; H, 3.31; N, 12.40%. 

EXAMPLE 43 

^"J ( 3"BrQmo-nh envlamino) -benzo Fbl thieno f 3 . 2-d1 - 

pvr imidin- 6 -vl 1 acrvlamide 

6 - Amino - 4 - ( 3 -br omoani 1 ine ) benz o th i eno [ 3 , 2 - d ] py r imidine 

2-Chloro-3-nitrobenzamide: DMF (3 drops) was 
added to a mixture of 2-chloro-3-nitrobezoic acid 
(0.99 g, 4.9 mmol), oxalyl chloride (0.47 mL, 5.4 mmol) 
in CH2CI2 (20 mL) at 25^0 stirring under N2 . After gas 
formation ceased, all the solid went into solution. 
After 3 hours the solvent was removed under reduced 
pressure to leave a light yellow solid which was 
treated with cold NH^OH (20 mL) . 2-Chloro-3- 
nitrobenzamide was collected as an off-white solid 
(1.02 g, 100%) . 
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NMR [(CD3)2SO]: S 8.12 (brs, IH, NH2 ) , 8.06 (dd, 
J =8.0, 1.7 HZ, IH, H4), 7.87 (brs, IH, NH2 ) , 7.73 
(dd, J = 7.8, 1.7 Hz, IH, H6), 7.63 (t, J = 8.1 Hz, 

IH, H5) - , 

2- Chloro-3-nitrobenzonitrile : -A solution of 
2-chloro-3-nit:robenzamide (1 . 02 g, 4.9 iranol) in 
P2O5/ (TMS) 2O/I, 2-dichloroethane (30 mL.) was heated at 
85^C for 18 hours. After it was cooled to 25^C, the 
solution was filtered through a plug of silica gel 

(60 mL) , eluting with 5% methanol /CHCl 3 (400 mL) . The 
combined washes were concentrated under reduced 
pressure to give 2-chloro-3-nitrobenzonitrile as an 
off-white solid (0.66 g, 74%). 

NMR [(CD3)2S01: 5 8.42 (dd, J = 8.1, 1.5 Hz, IH, 
H4), 8.33 (dd, J = 8.1, 1.7 Hz, IH, H6), 7.81 (t, J = 
8 .3 Hz, IH, H5) . 

3- Amino-2-methylcarboxylate-7-nitrobenzothiophene : 
NEt3 (0.16 mL, 1.15 mmol) was added dropwise to a 
solution of 2-chloro-3-nitrobenzonitrile (191 mg, 

1.05 mmol), and methyl thioacetate (0.1 mL, 1.1 mmol) 
in DMSO (3 mL) at 25^0 stirring under N2 . The color of 
the solution turned dark orange. Thirty minutes later 
the reaction was quenched with ice water. The formed 
solid was collected by Buchner filtration and air dried 
to give methyl 3-amino-7-nitrobenzothiophene-2- 
carboxylate as a red-orange solid (244 mg, 92%) . 
^H NMR [(CD3)2SO]: 5 8.67 (dd, J" = 8.1, 1.0 Hz, IH, 
H6), 8.58 (dd, J =7.8, 0.8Hz, IH, H4 ) , 7.72 (t, J = 

7.8 Hz, IH, H5), 7.37 (brs, 2H, NH2 ) . 

. 6-Nitrobenzothieno [3 , 2-d)pyrimidone : A mixture of 
methyl 3-araino-7-nitrobenzothiophene-2-carboxylate 
(242 mg, 0.96 mmol) and. formami dine acetate (0.51 g, 

4.9 mmol) was heated up to 185°C when 1 . 5 mL formamide 
was added to the reaction. After 1 hour at 185°C, the 
reaction was cooled to 25°C, The solid was collected 
and washed with water then dried. 6-Nitrobenzothieno 
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[3 , 2-d]pyrimidone was isolated as a yellow solid 
(161.5 mg, 68%) . 

NMR [(CD3)2SO]: 5 8.72 (d, J= 8.1 Hz, 2H, H7 , H9), 
8.45 (s, IH, H2) , 7.91 (t, J = 7.8 Hz, H8) . 

4-Chloro-6-nitrobenzothieno[3 , 2-d]pyrimidine : 
Dry DMF (5 drops) was added to a mixture of 
6-nitrobenzothieno[3,2-d]pyrimidone (161 mg, 0.65 mmol) 
and oxalyl chloride (0.28 inL, 3.2 mmol) in 
1, 2-dichloroethane (5 mL) . The reaction was heated at 
85^C for 7.5 hours then cooled to 25^C. The solid was 
Buchner filtered and washed with CH2CI2 and air dried. 
4-Chloro-6 — ni trobenzothieno [3,2 -d] pyrimidine was 
obtained as a gray solid (166 mg, 96% crude) . 
^H NMR [(CD3)2SO): 5 9.33 (s, IH, H2 ) , 8.99 (dd, 
J- = 7.9, 1.3 Hz, IH, H7), 8.87 (dd, J = 8.1, 1.0 Hz, 
IH, H9) , 8.03 (t, J- = 7.8 Hz, IH, H8) . 

4- ( [3-Bromophenyl] conino) - 6-nitrobenzothieno 
[3 , 2-dl pyrimidine : A mixture of 4-chloro-6- 
nitrobenzothienopyrimidine (166 mg, 0.62 mmol), 
m-bromoaniline (0.08 mL, 0.73 mmol) and m-bromoaniline 
hydrochloride (144 mg, 0.69 mmol) in isopropanol 
(4.5 mL) was heated at 85^C stirring under N2 for 
7.5 hours. The dark brown solid was collected by 
- Buchner filtration and -washed-with isopropanol- and air 
dried to give 4- ( [3-bromophenyl] amino) -6- 
nitrobenzothieno [3 , 2 -d] pyrimidine (145 mg, 67%), 
mp 247. 0-248. 1°C. 

NMR [(003)2801: 5 10.21 (s, IH, NH), 8,89 (s, IH, 
H2), 8.84 (dd, J =7.6, 1.1 Hz, IH, H7), 8.75 (dd, 
J = 8.0, 0.9 Hz, IH, H9), 8.25 (s, IH, H2 ' ) , 7.92 (t, 
J = 7.8 Hz, IH, H8) , 7.89 (d, J = 6.6 Hz, IH, H4 • ) , 
7.39-7.31 (m, 2H, H5' , H6' ) . 

MS (APCI): 403 (100, ^^Br, MH"^ ) , 402 (17.45, ^^Br, 
M^), 401 (93.01, '^^Br, MH""' . 
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Calculated for C3^6H9BrN402S • HCl : 

C, 43.90; H, 2.30; N, 12.80%. 
Found: C, 44.00; 2,43; N, 12.48%. 

6-Amino-4- ( [3:-bromophenyl] amino )ben20thieno 
[3 , 2-d]pyrimidine : A solution . of 4- { [3-bromophenyl] 
amino) -6-nitrobenzothieno [3 , 2-d]pyrimidine (160 mg, ^ 
0.4 mmol) in methanol (10 mL) was subjected to 
hydrogenation with Raney Nickel (0.07 g) at 25°C for 
30 hours. After the reaction was done, the solvent was 
removed under reduced pressure to leave a dark brown 
solid. Recrystalization from wet methanol afforded 
6-amino-4- ( [3-bromophenyl] amino) benzothieno [3 , 2-d] 
pyrimidine as a brown solid (70 mg, 43%) , 
mp 217. 6-218. 8<^C. 

NMR [(CD3)2SO]: 5 9.89 {B, IH, NH) , 8.77 (s, IH, 
H2) , 8.19 (t, J = 1.9 Hz, H2') , 7.85 (ddd, J = 8.1, 
2.9, 1.2Hz, 1H/H4'), 7.64 (dd, J = 7 . 9 , 1 . 0 Hz , IH, 
H9), 7.34 (t, = 7.6 Hz, 2H, H8 , H5 ' ) , 7.28 (td, J = 
8.1, 1.5 Hz, IH, H6*), 6.95 (dd, ur=7.4, 1 . 0 Hz , IH, 
H7), 5.71 (brs, 2H, NH2 ) . 

MS (APCI) : 373 (100, ®^Br, MH^ ) , 372 (19.5, ^^Br, ) , 
371 (96 .87, "^^Br, MH"" ) . 

Calculated for C3^5H3^iBrN4S • 0 . 3HC1 • 0 . 7 CH3OH: 

C, 49.57; H, 3.51; N, 13.85%. 
Found: C, 49.47; H, 3.56; 13.84%. 

To a solution of 6-amino-^4- [ (3-brompphenyl) amino] - 
benzothieno-quinazoline (130 mg, 0.35 mmol), acrylic 
acid (0.05 mL., 0.73 mmol), and triethylamine (0.1 mL, 
0.72 mmol) in DMF (3 mL) stirred under N2 at O^C was 
added 1- (3-dimethylcmiin9propyl ) -3-ethylcarbodiimide 
hydrochloride (144 mg, 0.7 5 mmol). The reaction 
gradually warmed up to 25^C and was quenched with water 
after 20 hours. The formed yellow solid was collected 
and purified by sonication with acetone to give the 
desired product (40 mg, 27%), mp 216 . 4-217 . 2 °C . 
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NMR [(003)280]: 8 10.64 {s, IH, NH) , 9.84(s, IH, 
NH), 8.77 (s, IH, H2), 8.73 (d, J= 1 . 5 Hz , IH, H6) , 
8.31 (d, IH, J = 8.8 Hz, H8), 8.20 (s, IH, H2 ' ) , 7.84 
(d, J = 8.3 Hz, IH, H6'), 7.67 (dd, J = 8.6, 1.7 Hz, 
IH, H9), 7,34 (t, J = 7.8 Hz, IH, H5'), 7.28 (d, J = 
8.1 Hz, IH, H4'), 6.50 {dd, J = 16.9, 10.0 Hz, IH, 
=:CH), 6.34 (dd, J= 17,1, 1.7 Hz, IH, =CH2), 5.83 (dd, 
J = 10 , 1 . 7 Hz , IH =CH2 ) . 

Mass Spectrum (APCI) : 426.7 {100, ^-^BrMH"*"), 425.7 
(26.28, ^^BrM"^), 424.7 (92, '^^BrMH''). 
Calculated for C29H;^3N4BrOS • 0 . 3HC1 • 0 . 8H2O: 

C, 52.28; H, 3.62; N, 12.26%, 
Found: C, 52.42; H, 3.49; N, 12.41%. 

EXAMPLE 44 

N" f 4- (3-Bromo-Dhenvlamino) -benzQ Fbl thieno [3 , 2~dl 
Dvr imidin-7 -vl 1 acrvlamide 

7-Nitrobenzo [b] thieno [3 , 2-d] -3H-pyrimid-4-one 

2-Fluoro-4-nitrobenzoic acid: [25] To a solution 
of sodium dichromate (3.87 g, 13 mmol) in acetic acid 
(20 mL) was added 2-f luoro-4-nitrotoluene (1.55 g, 
10 mmol) in portions, followed by dropwise addition of 
concentrated sulfuric acid (10 g) . A strong exotherm 

was- -observed-^ (-100.^-0- and- the^colcr _chang.ed_ f rom__orange_ . 

to green. The reaction was heated at 90 for 1 hour 
and cooled to 25°C. The reaction mixture was dissolved 
in water (30 mL) and white crystals formed upon cooling 
at O^C. The white solid was collected by filtration 
washed with cold water and dried to give 2-fluoro- 
4-nitrobenzoic acid (0.99 g, 53%). 

^H NMR (DMSO-d^ 5: 8.16 (dd, J = 10.0, 2.0 Hz, IH) , 
8.10-8.03 (m, 2ri) . 

2-Fluoro-4-nitrobenzamide : To a mixture of 
2-f luoro-4-nitrobenzoic acid (0.98 g, 5.3 mmol) and 
oxalyl chloride (0.48 mL, 5.5 mmol) in dichloromethane 
(25 mL) , stirred under nitrogen at 25^C, was added 
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3 drops of dimethyl formamide. Gas evolution! The 
solid slowly dissolved up and after 4 hours the 
volatiles were removed under reduced pressure. 
Saturated aq[ueous ammonia (5 mL ) was . added to the 
residue and the mixture was stirred for 10 minutes. 
The solid was extracted with chloroform (3 x 20 mL) ., 
The combined organic layer was washed with water, 
saturated brine, and dried (magnesium sulfate) . The 
solvent was removed under reduced pressure to give 
2-f luoro-4-nitrobenz2unide {0.83 g, 85%) as a light 
yellow solid. 

NMR (DMSO-dg) : 5 8.15 ( dd . J = 10.0, 2 . 2 Hz , IH) , 
8.06 {dd, J = 8.5, 2.2 Hz, IH) , 8.02 (brs, IH) , 7.88 
(brs, IH) , 7.81 (dd, J = 8.3, 7.0 Hz, IH) . 

2-Fluoro-4-nitrobenzonitrile : A mixture of 
2-f luoro-4-nitrobenzamide (0.83 g, 4.6 mmol) and 
phosphorus pentoxide/hexamethyl disiloxane in 
1, 2-dichloroethane (20 mL.) was heated under nitrogen at 
lOO^C for 4 hours. Upon cooling, the solution was 
poured onto a plug of silica gel and washed with hexane 
(200 mL) followed by 5% methanol /chloroform (400 mL) . 
The methanol /chloroform washes were collected and 
concentrated under reduced pressure to give 2-fluoro- 
4-nitrobenzonitrile (0.71 g, 95%) as a beige solid. 
^H NMR (DMSO-dg): 5 8.46 (dd, J = 9.5, 2.0 Hz, IH) , 
8.37-8.22 (m, 2H) . 

Methyl 3 -cunino- 6 -ni tr obenzothiophene- 
2-carboxylate : Methyl thioglycollate (0.08 mL, 
0.85 mmol) was added to a solution of 2-fluoro- 
4-nitrobenzonitrile (145 mg, 0.87 mmol) ,. and 
triethylamine (0.14 mL, 1.0 mmol) in acetonitrile 
(20 mL) stirred under nitrogen at 25°C. After 3 hours 
further triethylamine (0.28 mL, 2.0 mmol) was added to 
the solution, which was stirred at 25^C for a further 
16 hours. The solvent was removed under reduced 
pressure to give a brown residue, which upon 
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trituration with chloroform precipitated methyl 
3-amino-6-nitrobenzothiophene-2-carboxylate (103 mg, 
54%)' as a red brown solid, mp 228.5-229.5^0. 

NMR (DMSO-dg): 5 8.87 (d, J = 2,0 Hz, IH) , 8.32 (d, 
J = 9.0 Hz, IH), 8.15 (dd, J = 8.8, 2.0 Hz, IH) , 7.26 
(brs, 2H) , 3.77 (s, 3H) . 

Mass Spectrum (CI): 253 (100, MH"^), 252 (52, M"^) . 

7-Nitrobenzo [b] thieno [3 , 2-d] -3H-pyrimid-4-one : A 
mixture of methyl 3-amino-6-nitroben2othiophene- 
2-carboxylate (20 mg, 0.08 mmol) and formamidine 
acetate (59 mg, 0.57 mmol) was heated at 190®C for 
5 hours and cooled to 25^0. The reaction residue was 
triturated with water, and 7-nitrobenzo [b] thieno [3 , 2-d] 
-3H-pyrimid-4-one (7 mg, 36%) was obtained by Buchner 
filtration as a dark brown solid, mp >320^C. 
^H NMR (DMSO-dg): 5 9.21 (d, J = 1.7 Hz, IH) , 8.39 (d, 
J = 8.5 Hz, IH), 8.38 (s, IH) , 8.32 (dd, J = 8.8, 
2.0 Hz, IH) . 

Mass Spectrum (CI): 248 (100, MH""), 247 (30, M"^) . 
Analysis calculated for Cq^qH5N303S: 

C, 48.58; H, 2.04; N, 17.00%. 
Found: C, 48.19; H, 2.09; N, 16.77%. 

To a solution of 7-amino-4- [ {3-bromophenyl ) amino] 
benzothieno-pyrimidine (88 mg, 0.24 mmol) , acrylic- acid- 
(0.03 mL, 0.44 mmol), and triethylamine (0.09 mL, 
0.64 mmol) in DMF (3 mL) , stirred under nitrogen at 
O^C, was added 1- (3-dimethylaminopropyl) -3- 
ethylcarbodiimide hydrochloride (84 mg, 0.44 mmol). 
The reaction gradually warmed up to 25^C and was 
quenched with water after 24 hours. The light brown 
precipitate was collected and purified by sonication 
with acetone. The desired product was isolated as a 
beige solid (59 mg, 37%), mp 251 . 0-252 . 4^C. 
^H NMR [(CD3)2S01: 5 10.58 {s, IH, NH) , 9.92 (s, IH, 
NH), 8.84 (s, IH, H2), 8.28-8.24 (m, 2H, H6, H2 • ) , 7.88 
(d, IH, J = 6.8 Hz, H6' ) , 7.70 (dd, J = 7.6, 1.2 Hz, 
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IH, H8), 7.65 (t, J = 7.6 Hz, IH, H9 ) , 7.33 (t, 
J- = 8.0 Hz, IH, H5 • ) , 7.28 (dd, J- = 6.9, 1 . 8 Hz , IH, 
H4M, 6.60 (dd, J- = 16.8, 10.0 Hz, IH, =CH) , 6.36 (dd, 
J =17.1, 1.9 Hz, IH, -CH2), 5.88 (dd, J- =. 10.3.; . . 
1.7 Hz, IH, =CH2) - 

Mass Spectrum (APCI): 426.7 {IQO; MH"" ) , 425.7.(18.68, 
M^) . 

Calculated for C3^9H]^3N4BrOS • H2O: 

C, 51.47; H, 3.41; N, 12.64%. 
Found: C, 51,42; H, 3.39; N, 12.40%. 

EXAMPLE 4 5 

N- f 4~ f (3 -BromoDhenvl ) aminol Quinazolin-6-vl 1 buta-2 . 3- 
dienamide 

To a solution of 6-ainino-4- [ ( 3 -bromophenyl ) amino] 
quinazoline (316 mg, 1.0 mmol ) , and 3-butynoic acid 
(173 mg, 2.06 mmol) in DMF (5 mL) stirred under 
nitrogen at O^C was added 1- (3-dimethylaminopropyl ) - 
3-ethylcarbodiimide hydrochloride (3 84 mg, 2.0 mmol). 
After 1.5 hours the reaction, was quenched with 0.1 M 
HCl solution (10 mL) . The yellow precipitate was 
collected by Buchner filtration and washed with water 
followed by acetone. The solid was taken up into 
acetone with the addition of triethylamine . The formed 
solution was filtered through a 2-inch silica, gel 
eluting with 50% acetone/CH2Cl2 . The filtrate was 
collected and concentrated under reduced pressure to 
give the title compound as a yellow solid (247 mg, 
56%) , VOQ 268-270«^C. 

^H NMR [(CD3)2SO]: 5 10.39 (s, IH, NH) , : 9 . 93 ( s , : IH, 

NH), 8.76 (d, iJ = 2.2 Hz, IH, H5), 8.58 (s, IH, H2), 

8.18 (s,. IH, H2.'), 7.8.7 (dt, J" = 9.0, 1.9 Hz, 2H, :H7', 

H8), 7.79 (d, J = 8.8 Hz, IH, H6 ' ) , 7.34 (t, 

J- = 7.9 Hz, IH, H5'), 7.29 (d, = 8.3 Hz, IH, H4 ' ) , 

6.07 (t, J- = 6.5 Hz, IH, CH=C=CH2)/ 5.49 (d, 

J- = 6.6 Hz, 2H, =C=CH2). 
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Mass Spectrum (APCI) : 382.8 (88, ^^BrMH"*"), 381.8 
(19, Q^BrM^), 380.7 (100, '^^BrMH^). 
Calculated for CjLgH3^3N4BrO- 0 . 8H20- 0 . 8C3HgO : 

C, 55.42; H, 4.42; 12.68%. 
Found: C, 55.13; H, 4.17; N, 12.87%. 

EXAMPLE 46 

N- r 4 " f ( 3 -BromoDhenvl ) aminol cruina2olin-6-vl 1 -E , 4- 
oxopen t - 2 - enami de 

6-Amino-4- [ (3-bromophenyl) aminolquinazoline 
(0.23 g, 0.75 mmol) and N-ethyl diisopropylamine 
(0.26 mL, 1.5 mmol) were added to a solution of 
E,4-oxop€nt-2-enoic acid (171 mg, 1.5 mmol) and 
EDAC.HCl (288 mg, 1.5 mmol) in THF/DMF (3:1, 4 mL) 
stirred under N2 at 25<^C. The ice bath was removed, 
and the reaction mixture was stirred at 25°C for 
4 hours, when further N-ethyl diisopropylamine 
(0.13 mL, 0.75 mmol), E, 4-oxopent-2-enoic acid (86 mg, 
0.75 mmol) and EDAC.HCl (144 mg, 0.75 mmol) were added. 
After stirring a further 14 hours at 25®C, the reaction 
mixture was added dropwise to stirred cold water 
(100 mL) . The solid was collected, dissolved in MeOH 
(50 mL) and dried onto silica gel (3 g) . This was used 

as -the -origin -in asilica gel -flash-column -(80 -g ) 

eluting with 10% MeOH/CH2Cl2 . Concentration of pure 
fractions under reduced pressure gave N- [4- [ (3- 
br omopheny 1 ) amino ] qu ina zolin-6-yl]-E,4- oxopen t - 2 - 
enamide (0.14 g, 45%) as a yellow solid, np 230^C 
(decomp. ) . 

NMR [{CD3)2SO]: 5 10.91 (s, IH, NH) , 9.99 (s, IH, 
NH), 8.87 (d, J= 1.9 Hz, IH, H5) , 8.60 (s, IH, H2), 
8.17 (t, J = 1.9 Hz, IH, H2'), 7.85 (m, 3H, H7, H8, 
H6*), 7.37 (m, 2H, H5 ' , H4 ' ) , 7.15 (d, J = 15.7 Hz, IH, 
H3-pentenyl) , 6.99 (d, J = 15.7 Hz, IH, H2-pentenyl) , 
2.40 (s, 3H, Me) . 
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Mass Spectrum (APCI): 412.7 (100, ^^BrMH^), 410.8 (98, 

Calculated for C2 9H3^5BrN402 : 

C, 55.49; 3.68; N, 13.62%. 

Found: 55.21; H, 3*72; N, 13.35%. 

EXAMPLE 47 

N- r4- r {3-Bromot3henvl ) aminoT auinazolin-6-vn -E. 4-ethoxv- 
4 - oxobu t - 2 - enamide 

6-Amino-4- [ (3-bromophenyl) amino] quinazoline 
(0.23 g, 0.7 5 mmol) and N-ethyl diisopropyl amine 
(0.26 mL., 1.5 mmol) were added to a solution of 
E, 4-etlioxy-4-oxobut-2-enoic acid (216 mg, 1.5 mmol) and 
EDAC.HCl (288 mg, 1,5 mmol) in THF/DMF (3:1, 4 mL) 
stirred under N2 at 25^C. The ice bath was removed, 
and the reaction mixture was stirred at 25°C for 
4 hours, when further N-ethyl diisopropylamine 
(0.13 mL, 0.75 mmol), E, 4-ethoxy-4-oxobut-2-enoic acid 
(108 mg, 0.75 mmol), and EDAC.HCl (144 mg, 0.75 mmol) 
were added. After stirring a further 14 hours at 2 5°C, 
the reaction mixture was added dropwise to stirred cold 
water (100 mL) . The solid was collected, dissolved in 
MeOH (50 mL) , and dried onto silica gel (3 g) . This 
was used as the origin in a silica gel flash column 
(80 g) eluting with 10% MeOH/CH2Cl2 - Concentration of 
pure fractions under reduced pressure gave N-[4-[(3- 
bromophenyl) eunino] guina2olin-6-yll -E, 4-ethoxy-4-oxobut- 
2-enamide (0.19 g, 58%) as a yellow solid, mp >255°C. 

NMR [(CD3)2SO]: 5 10.93 (s, IH, NH) , 9.99 (s, IH, 
NH) , 8.89 (d, cT = 1.9 Hz, IH, H5) , 8.60 (s,,lH, H2), 
8.16 (t, J = 1.9 Hz, IH, H2 M , 7.85 (m, 3H, H7 , H8 , 
H6'), 7.33 (m, 3H, H5 • ,H4 ' ,H3-pentenyl) , 6.79 .(d, 
J = 15.4 Hz, IH, H2-pentenyl) , 4.24 (q, J = 7.1 Hz, 
CH2), 1,29 (t, J =7.1 Hz, 3H, Me). 

Mass Spectrum (APCI): 442.8 (99, ^^BrMH^), 440.8 (100, 
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Calculated for C2oH27BrN403 : 

C, 54.44; H, 3.88; N, 12.70%. 
Found: C, 54.59; H, 3.83; N, 12.67%. 



EXAMPLE 48 



10 



15 



20 



25 



30 



N" f 4 - (3-Bromo-DhenvlaminQ) -Pvridor3 , 4-dlpvrimidin-' 
6-vnpenta-2. 4-dienamide 

To a 0-5®C solution of 6-amino-4- [ (3-broinophenyl) - 
amino]pyrido[3, 4-d]pyrimidine (160 mg, 0.5 mmol), 80% 
trans-2 , 4-pentadienoic acid (245 mg, 2 mmol), and 
pyridine, (0.5 mL) in 2 : 1 THFiDMA (3 mL) stirred under 
N2 was added in one portion 1- (3-diinethylaminopropyl ) - 
3-ethylcarbodiiniide hydrochloride (490 mg, 2.5 mmol) . 
Cooling was removed, and the viscous mixture was 
stirred at 25^C. After 23 hours, the mixture was 
charged with additional trans-2 , 4-pentadienoic acid 
(125 mg) , 1- (3-dimethylaminopropyl) -3-ethylcarbodiimide 
hydrochloride {240 mg) , and 2:1 THFrDMA (2 mL) . After 
stirring for another 19 hours, the mixture was diluted 
with water and ethyl acetate. The biphasic mixture was 
warmed, then filtered through celite with the filter 
pad washed well with water and hot ethyl acetate. The 
filtrate was extracted with ethyl acetate (3x) , and the 
combined organic- phases -were- washed -with brine dried. _ 
(MgSO^), and concentrated to a solid. The solid was 
dissolved in hot ethyl acetate and the solution 
purified by column chromatography over flash Si02 
eluting with ethyl acetate. Product fractions were 
pooled and concentrated to a solid that was triturated 
in warm ethyl acetate. After cooling, the solids were 
collected and dried to leave the product (27 mg, 13%), 
mp 21O-2150C. 

NMR [(003)250]: 5 11.04 (s, IH, exchanges D2O) , 
10.34 is, IH, exchanges D2O) , 9.04 (s, IH) , 9.02 (s. 
IH), 8.66 (s, IH), 8.17 (t, J= 1 . 9 Hz , IH) , 7.89 (dt, 
J= 7.7, 1.7 Hz, IH), 7.40-7.27 (m, 3H) , 6.60 (dt, 
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15 



20 



25 



30 



J = 16.9, 10.6 Hz, IH) , 6.53 (d, = 15.2 Hz, IH) , 5.75 
(d, J = 16.9 Hz, IH) , 5-56 (d, J = 11.1 Hz, IH) . 
Mass Spectrum (APCI) m/z (relative %) : 395.9 (89), 
396.9 (20), 397.9 (100), 398.9 (20). 

Analysis calculated f or Ci8^i4N50Br • 0 . 3 H2O-0.2 C4Hg02 : 

C, 53.86; H, 3.89; N, 16.70. 
Found: C, 54.02; H, 3.77; N, 16.33. 



^j- r 4, ( 3 -Bromo -phenyl amino) -TPvrido [3 , 4 -d1 pvr imidin-6" 
vll -N- (2- (N.N-dimethvlamino) ethvl ) acrvlamide 

To a 0-5^C solution of 4- [3-bromophenyl) amino] - 
6- (2-dimethylaminoethyl) aminopyrido [3 , 4-d] pyrimidine 
(3 87 mg, 1 mmol) and redistilled acrylic acid (0.25 mL, 
3.6 mmol) in pyridine (5 mL) stirred under N2 was added 
1- ( 3-dimethylaminopropyl ) -3-ethylcarbodiimide 
hydrochloride (980 mg, 5 mmol) . After 30 minutes, 
cooling was removed, and the solution was stirred for 
an additional 45 minutes. The solution was diluted 
with 1% aqueous sodium bicarbonate and extracted with 
ethyl acetate (4x) . The combined extracts were washed 
with brine, dried (MgSO^ ) , and concentrated to leave an 
oil that was crystallized from ethyl acetate at 5^C 
overnight to leave product (122 mg, 28%), mp >160^C 
(dec) . 

^H NMR [(CD3)2S01: 5 10.16 (s, IH, exchanges D2O) , 
9.15 (s, IH) , 8.80 (s, IH) , 8.43(s, IH) , 8.22 (s, IH) , 
7.93 (d, J=7.7 Hz, IH) , 7.42-7.35 (m, 2H) , 6.29-6.22 
(m, 2H) , 5.66 (dd, J = 9-0, 3.5 Hz, 1 H) , 4.05 (t, 
J = 7 .1 Hz, 2H) 2.42 (t, J = 7.1 Hz, 2H) 2 .11 (s, 6H) . 
Mass Spectrum (APCI) m/z (relative %) : 440.9 (99) , 
441.8 (23), 442.8 (100), 443.9 (24). ; 
Analysis calculated for C2oH2iN50Br: 



EXAMPLE 49 



Found: 



C, 



54.43; H, 4.80; N, 19.04. 
54.15; H, 4.65; N, 18.76. 
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EXAMPLE 50 

N- f4- O-Bromo-n henvlamino) -pvridor3 . 4-d1 Dvrimidin-6- 
vll E-but-2-enamide 

To a 0-5<>C solution of 6-aininO"4- [ (3-bromophenyl) 
5 aniino]pyrido[3,4-dJpyrimidine (32 mg, O.lmmol), trans- 

cro tonic acid (35 mg, 0.4 mmol), in pyridine (0.4 mL) 
stirred under N2 was added 1- {3-dimethylaminopropyl) - 
3-ethylcarbodiimide hydrochloride (98 mg, 0,5 mmol) . 
Cooling was removed and the mixture was stirred at 

10 25°C. After 2 hours, the solution was diluted with 

water, and the suspension was stirred for 15 minutes. 
The solids were collected, then dissolved in ethyl 
acetate. The solution was washed with 5% aqueous 
sodium bicarbonate, dried (MgSO^), and filtered through 

15 flash Si02 . The filtrate was concentrated to a solid 

that was triturated in hot ethyl acetate. The solids 
were collected to leave product, (11 mg, 28%) irtp >260°C 
(dec) . 

NMR [(CD3)2SO]: 5 10.87 (s, IH, exchanges D2O) , 
20 10.31 (s, IH, exchanges D2O) , 9.03 (s, IH) , 9.00 (s, 

IH), 8.65 (s, IH), 8.17 (s,lH), 7.89 (d, J =7.5 Hz, 
IH), 7.39-7.33 (m, 2H) , 6.99-6.90 (m, IH) , 6.39 (dd, 
J = 15.4, 1.7 Hz, IH), 1.91 (dd, J = 7.0, 1.4 Hz, 3H. 

- -Mass Spectrum -lAPCI ) m/z - ( relat ive -% )-: - - 3 81-. 8 - (-74 ). , 

25 382.8 (27), 383.8 (100), 384.8 (30), 385.9 (10). 

Analysis calculated for C27H-^4N50Br • 0 . 3 H2O: 

C, 52.40; H, 3.78? N, 17.97. 
Found: C, 52.37; H, 3.65; N, 17.70. 

30 EXAMPLE 51 

N- f 4 - ( 3 "Bromo-phe nvlamino ) -pvr ido F 3 . 4-d1 pvr imidin- 

6"Vl 1 cinnamide 

To a 0-5°C solution of 6 - amino-4- [ (3-bromophenyl ) 

amino]pyrido[3,4-d]pyrimidine (32 mg, 0.1 mmol), trans- 
35 cinnamic acid (60 mg, 0.4 mmol), in pyridine (0.4 mL) 

stirred under N2 was added 1- (3-dimethylaminopropyl) - 
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3-ethylcarbodiixnide hydrochloride (98 mg, 0.5 mmol) . 
Cooling was removed, and the mixture was stirred at 
259C, After 2 hours, the solution was diluted, with, 
water, and the suspension was stirred for 15 minutes. 
5 The solids were collected, then dissolved in ethyl 

acetate. The solution was washed with 5%. aqueous 
sodium bicarbonate, dried (MgS04), and filtered through 
flash Si02 - The filtrate was concentrated to a solid 
that was triturated in hot ethyl acetate. The solids 

10 were collected to leave product, (23 mg, 51%) 

mp 253-256<^C. 

NMR [{CD3)2SO]: 5 11.07 (s, IH, exchanges E>2^^ ' 
10.36 (s, IH, exchanges D2O) , 9.06 (s, 2H; with 
wash, collapses to 9.06 [s, IH] and 9.02 [s, IH] ) , 8.67 

15 is, IH) , 8.19 (s, IH) , 7.90 (d, J = 7.7 Hz, IH) , 

7.72-7.65 (m, 3H) , 7.51-7.34 (m, 5H) , 7.14 (d, 
J- = 15 .7, IH) . 

Mass Spectrum (APCI) m/z (relative %) : 445.9 (97), 
446.9 (24), 447.9 (100), 448.9 (26). 
20 Analysis calculated for C22Hi5N50Br • 0 . 2 H2O: 

C, 58.73; H, 3.67; N, 15.57. 
Found: C, 58.79; H, 3.66; N, 15.37. 

EXAMPLE 52 

25 N~ [4 - ( 3-Bromo-phenvlamino) -pvridor3 , 4-d1 pvrimidin- 

6~vl1 -E . 3 -chloroacrvlamide 

To a -20°C solution of 6-amino-4- [ ( 3-bromophenyl ) 
amino]pyrido [3 , 4-dlpyrimidine (128 mg, 0.4 mmol), and 
cis-3-chloroacrylic acid acid (172 mg, 1.6 mmol) in 

3 0 pyridine (2 mL) stirred under N2 was added 

1- (3-dimethylaminopropyl ) -3-ethylcarbodiimide 
hydrochloride (392 mg, 1.5 mmol). After 4.5 hours, 
additional cis-3-chloroacrylic acid acid (57 mg) and 
1- (3~dimethylaminopropyl ) -3-ethylcarbodiimide 

35 hydrochloride (130 mg) were added and the temperature 

was brought to -10 °C. After a total reaction time of 
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7 hours, the viscous, dark mixture was diluted with DMF 
and the resultant solution was poured into 1:1 ethyl 
acetate: water. The resultant mixture was shaken 
vigorously and the phases separated. The aqueous phase 
was further extracted (2x), then the combined organic 
phases were washed with brine (2x), dried (MgSO^ ) , and 
filtered through flash Si02. The filtrate was 
concentrated to a solid that was dissolved in warm 
ethyl acetate. The solution was purified by column 
chromatography over flash Si02 eluting with ethyl 
acetate. The product fractions were pooled and 
concentrated to solid that was triturated in 1:1 ethyl 
acetate: tert-butyl methyl ether. The solids were 
collected and dried at 0.1 mm/25oc to leave product 
{30 mg, 18%) of product, mp 165-1750C (dec) following 
crystallization from ethyl acetate. 

NMR [(CD3)2SO]: 5 11.09 (s, IH, exchanges D2O) , 
10.38 (s, IH, exchanges D20> , 9.04 (s, IH) , 9.00 (s, 
IH), 8.66 (s, IH) , 8.16 (t, J =1,9 Hz, IH) , 7.88 (dt, 
J = 7.7, 1.7 Hz, IH), 7.40-7.33 (m, 2H) , 7.07 (d, 
J = 8.0 Hz, IH) , 6.77 (d, J = 8.0 Hz, IH) . 
Mass Spectrum (APCI) m/z (relative %): 365.8 (29), 
366.8 (36), 367.8 (35), 368.8 (35), 401.8 (82), 402.8 
jl8)_, 403 ._8 _(10A).,_..4P4 .8 J20)_, 405 .8 J29^L 
Analysis calculated for C3^gH^],N50BrCl • 0 .2 H2O-0.2 
C4H8O2 : 

C, 47.38; H, 3.08; N, 16.44. 
Found: C, 47.53; H, 3.15; N, 16.25. 

EXAMPLE 53 

f 4 - ( 3 -Bromo-Phenvlaminp ) -pvridn r3 . 4 -dl pvrimidin- 
6-vl 1 -propvnamide 

To a -200c solution of 6-amino-4- [ (3-bromophenyl) 
amino]pyrido[3,4-d]pyrimidine (94 mg, 0.3 mmol) , and 
propiolic acid (66 uL, 1.05 mmol) in pyridine (1.2 mL) 
stirred under N2 was added 1- (3-dimethylaminopropyl) - 
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3-ethylcarbodiimide hydrocliloride (294 mg, 1.5 mmol) . 
After 2.25 hours, additional propiolic acid (33 uD and 
1-. ( 3 -dime thy laminopropyl ) -3 -ethylcarbodiimide 
hydrochloride- (147 nig) ,.were, added to. the cold^ solution. 
After a total reaction time of 7.5 hours/ the viscous, 
dark mixture was diluted with DMF, and the resultant 
solution was poured into 1:1 ethyl acetate : water . The 
resultant mixture was shaken vigorously and the phases 
separated. The aqueous phase was further extracted 
(2x) , then the combined organic phases were washed with 
brine (2x), dried (MgSO^), and filtered through flash 
Si02 . The filtrate was concentrated to a solid that 
was dissolved in warm ethyl acetate. The solution was 
purified by column chromatography over flash Si02 
eluting with ethyl acetate. The product fractions were 
pooled and concentrated to solid that was triturated in 
1:1 ethyl acetate : tert-butyl methyl ether. The solids 
were collected and dried at 0.1 mm/25^C to leave 
product (16 mg, 14%), mp >150^C (dec). 

NMR [(CD3)2SO]: 5 11.69 (s, IH, exchanges D2O) , 
10.31 (s, IH, exchanges D2O) , 9.05 {s, IH) , 8.83 (s, 
IH), 8.68 (s, IH), 8.15 (s, IH) , 7.87 (d, J = 7.2 Hz, 
IH) , 7.40-7.33 (m, 2H) , 4.54 (s, IH) . 

Mass Spectrum (APCI) m/z (relative %) : 365.8 (69), 
366.8 (28), 367.8 (100), 368.9 (50), 369.9 (14). 
Analysis calculated for C3^5H2oN5^^^ ' ^ • ^ H2O-0.1 C4H3O2 : 

C, 52.00; H, 2.93; 18.49. 
Found: C, 51.89; H, 2 . 78 ; 18 . 50 . 

EXAMPLE 54 

N- r4- f (3 ~Bromophenvl) amino1auinazolin-6-vll -E. 4- (3~ 
( N , N- dime t hv 1 simino ) or opoxv- 4 - oxobu t - 2 - enami de t r i s 
trif luor pace t ate - " 

A solution of 6-amino-4- [ ( 3-bromophenyl ) amino] 
quinazoline (158 mg, 0.5 mmol) in THF (10 mL) was added 
dropwise over 15 minutes to a solution of fumaroyl 
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chloride (382 mg, 2.5 iranol) in THF (10 mL) stirred 
under N2 at 0«>c. After 1 hour at O^C, the suspension 
was allowed to settle, and the supernatant was 
decanted. Fresh THF (5 mL) was added, and the 
suspension was stirred at O^C whilst a solution of 

3- (N,N-dimethylainino)propan-l-ol (1.18 mL, 10 mmol) in 
THF (5 mL) was added dropwise. The suspension was 
stirred at 25°C for 1 hour, the solvent was stripped 
under reduced pressure, and the residue was treated 
with cold water. The solid was collected by Buchner 
filtration, dissolved in a minimum DMF, and absorbed 
onto silica gel (2 g) and dried. The solid was used as 
the origin in silica gel flash chromatography (50 g) 
eluting with CH2Cl2/MeOH (2:1). The best fractions 
were pooled, and stripped, dissolved in acetic 
acid/water (3:2, 2.5 mL), passed through a 0.45 p 
filter, and purified by HPLC on a Vidac C18 218TP1022 
reverse phase HPLC column, eluting with a 10% to 50% 
gradient of 0"l% TFA in water/0.1% TFA in CH3CN over 

60 minutes. The pure fractions were pooled and 
lyophilized to give N- [4- [ (3-bromophenyl) amino} - 
quinazolin-6-yl] -E, 4- (3- (N, N~dimethylamino)propoxy- 

4- oxobut-2-enamide tris trif luoroacetate (51 mg, 12%) 
_ as. a yellow solid, mp, 60°C.. _ . .. 

^H NMR [(CD3)2SO]: 5 11.14 (s, IH, NH) , 10.85 (br s, 
IH, NH), 9.57 (br s, IH, NH) , 9.01 (d, J = 1.7 Hz, IH, 
H5), 8.79 (s, IH, H2), 8.07 (s, IH, H2 ' ) , 8.02 (dd, 
J = 2.1, 9.0 Hz, IH, H7), 7.89 (d, J = 8.9 Hz, IH, H8) , 
7.78 (d, J = 6.5 Hz, H6'), 7.43 (m, 2H, H4 • & H5 • ) , 
7.34 (d, J = 15.4 Hz, IH, H3-butenyl) , 6.84 (d, 
J = 15.4 Hz, IH, H2-butenyl), 4.26 (t, J = 6.2 Hz, 2H, 
OCH2), 3.19 (m, 2H, CH2N), 2.81 (d, J = 4.6 Hz, 6H, 
Me) , 2 .05 (m, 2H, CH2) . 

Mass Spectriim (APCI) : 499.8 (100, ^^BrMH"^), 497.9 
(97, '^^BrMH*^). 
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Calculated f or .C23H24BrN503 • 3CF3COOH : 

C, 40.15; H, 3.49; N, 8.07%. 
Found: C, 40.06; 3.36; N, 8.25%. 

EXAMPLE 55 

3-f4- (3-Bromo-t3henvlainino) -Gruinazolin-6-vlcarbainovl l - 
acrylic acid (Z) 

To a solution of 6-amino-4- [ ( 3 -bromophenyl ) amino] ^ 
guinazoline (0.78 g, 2.5 mmol) in 8 mL. of DMF was added 
maleic anhydride (0.266 g, 2.7 mmol), and the mixture 
was heated with stirring in a lO^C oil bath for 
2.5 hours. The resulting suspension was cooled to room 
temperature and then diluted with water. The solid was 
collected, washed sequentially with a mixture of 
toluene/DMF (1:1), water, and IPA. The solid was dried 
in vacuo at 60^C for 16 hours to afford 3- [4- (3-bromo- 
phenylamino) -quina2olin-6-ylcarbamoyl ] -acrylic acid (Z) 
(0.87 g, 86%) as a pale yellow powder, mp 224-225^C 
(decomposition with gas evolution) . 

NMR [(CD3)2SO]: 5 13.00 (br s, IH, COOH) , 10.85 
(br s, IH, NH) , 9.96 (br s, IH, NH) , 8.73 (d, J = 
1.8 Hz, IH, H5), 8.54 (s, IH, H2 ) , 8.11 (br IH, 
Me2NCHO) , 7.91-7.75 (m, 4H) , 7.32-7.24 (m, 2H) , 6.46 
(d, J = 12.0 Hz, IH, CH=CH) , 6.35 (d, J = 12.0 Hz, IH, 
CH=CH) , 2.84 (s, 3H, Me2NCHO) , 2.68 (s, 3H, MejNCHO) . 
Mass Spectrum (APCI) : 412.8 (100, ^^BrM"*"), 410.8 
(96, "^^BrM"*"); 413.8 (26, Q^BrMH**"), 411.8 (24, "^^BrMH""). 
Calculated for C]L8Hi3BrN403 • 0 . 81 DMF: 
C, 51.94; H, 3.98; N, 14.26%. 
Found: C, 51.97; H, 3.98; N, 14.40%. 

EXAMPLE 56 

N- f 4- r (3 -Bromoohenvl ) amino 1 auina2olin-6-vl 1 -E , 4- ( 3 - 
(N . N-dimethvlamino ) propyl amino-4 -oxbbut-2 -enamide 

A solution of 6-amino-4- [ (3-bromophenyl ) amino] 
guinazoline (158 mg, 0.5 mmol) in THF (10 mL) was added 
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dropwise over 15 minutes to a solution of fumaroyl 
chloride (382 mg, 2.5 mmol) in THF (10 mL) stirred 
under N2 at O^C, After 1 hour at O^C, the suspension 
was allowed to settle, and the supernatant was 
5 decanted. Fresh THF (5 mL) was added and the 

suspension was stirred at O^C whilst a solution of 
3- (N,N-diinethylamino)prop-l-ylamine (1.26 mL, 10 mmol) 
in THF (5 mL) was added dropwise. The suspension was 
stirred at 25^C for 1 hour, the solvent was stripped 

10 under reduced pressure, and the residue was treated 

with cold water. The solid was collected by Buchner 
filtration, dissolved in boiling MeOH (25 mL) , 
filtered, and the solvent was removed under reduced 
pressure. The residue was dissolved in acetic 

15 acid/water (3:2, 2.5 xnL) , and purified by HPLC on a 

' Vidac C18 218TP1022 reverse phase HPLC column, eluting 
with a 10% to 50% gradient of 0.1% TFA in water/0.1% 
TFA in CH3CN over 60 minutes. The pure fractions were 
pooled and lyophilized to give N- [4- [ (3-bromophenyl) - 

20 amino] guinazolin-6-yl] -E, 4- (3- (N,N-dimethylamino)prop- 
l-ylamino-4-oxobut-2-enamide tris trif luoroacetate 
(154 mg, 37%) as a yellow solid, mp 40^C. 
^H NMR [(CD3)2SO]: 5 11.02 (s, IH, NH) , 9.50 (br s, 
IH-,- -NH-)-, -9-02— (d,- J-=-l-.-7_H2-, -IH,- H5-) ,_ -8-.-82 _( s , -IH 

25 H2), 8.74 (t, J = 5.7 Hz, IH, NH) , 8.05 (s, IH, H2 ' ) , 

8.02 (dd, J = 2.1, 9.0 Hz, IH, H7 ) , 7.89 (d, 
J = 8.9 Hz, IH, H8), 7.76 (d, J = 7.2 Hz, H6 ' ) , 7.45 
(m, 2H, H4' & H5'), 7.17 (d, J = 14.9 Hz, IH, 
H3-butenyl), 7,05 (d, J = 15.2 Hz, IH, H2-butenyl) , 

30 3.26 (m, 2H, NCH2), 3.08 (m, 2H, CHjN) , 2.79 (d, 

J = 4.8 Hz, 6H, Me), 1.83 (m, 2H, CH2) . 

Mass Spectrum (APCI) : 498.8 (100, ^^BrMH*), 496.9 (97, 
"^^BrMH"*") . 

Calculated for C23H2 5BrN502 • 3CF3COOH: 
35 C, 41.49; H, 3.36; N, 10,01%. 

Found: C, 41.44; H, 3.60; N, 10.33%. 
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EXAMPLE 57 

4- r O-Bromo-phe nvl) aminol - 6- (ethenesulf onvl )pvrido- 
r3 , 4-dlPvrimidine ; 



2- [4- (3-Bromo-p henvlamino) -pvrido r3 . 4-d1 Pvrimidin-^6- 
vlsulfanvll -ethanol 

A nitrogen purged solution of 2-mercaptoethanol 
{1.75 laL, 25 mmol ) , and 4- [3-broinophenyl ) amino] - 
6-f luoropyrido [3 , 4-d]pyrimidine (1.6 g, 5 mmol), in 
DMSO (10 mL.) was treated with anhydrous cesium 
carbonate (3.26 g, 10 mmol). The stirred solution was 
heated at 50°C for 2 hours, then poured into 2% aqueous 
hydrochloric acid (180. mL) . After stirring the 
suspension for 15 minutes, the solids were collected, 
washed well with water, and dissolved in DMF. The 
solution was poured into 1:1 water: ethyl acetate and 
the resultant mixture was extracted with ethyl acetate 
(3x) . The combined extracts were washed with brine, 
dried lligSO^) , and filtered through flash Si02 - The 
filtrate was concentrated to a solid that was 
triturated in ethyl acetate. The solids were collected 
to give 1.24 g (66%) the product, mp 182-185^C in 
two crops, and 98 mg (5%) of a third crop, 
mp 179-i83<>C. 

mm [(CD3)2SO]: 5 10.03 (s, IH, exchanges D2O) , 
9.10 (s, IH) , 8.69 (s, IH) , .8.35 (s, IH) , 8.22 (t, 
J = 1.9 Hz, IH) , 7.91 (dt, J ^ 1 .1 , 1.9 Hz, IH) , 
7.42-7.34 (m, 2H) , 5.04 (t, J = 5.5 Hz, exchanges D2O, 
IH) , 3.68 (dd, J = 6.8, 5.7 Hz, 2H) , 3.36 (t, 
J = 6,8 Hz, 2H) . . 

Mass Spectrum (APCI) m/z (relative %): 374.8 (49), 
375.8 (10), 376.9 (100), 377,8 (23), 378.9 (63), 379.8 
(14) . 

Analysis calculated for C;]L5^13^40SBr : 

C, 47.76; H, 3.47; N, 14.85. 
Found: C, 47.65; H, 3.38; N, 14.55. 
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2- [4- O-Bromo-phenvlamino) -pvrido r3 . 4-d1pvrimidine- 
6-sul£onvl1 -ethanol 

• A 0-5°C stirred suspension of 2- [4- (3-bromo- 
phenylamino) -pyrido [3 , 4-d]pyrimidin-6-ylsulf anyl] - 
ethanol (755 mg, 2 mmol) in chloroform (30 mL) was 
treated with meta-chloroperbenzoic acid (1.27 g, 
57-86%) . The suspension was slowly wanned to 25°C over 
a 4 hour period. After 14.5 and 17.5 hours, 
respectively, the suspension was treated with an 
additional charge of the oxidant (720 mg, 720 mg) . 
After 19.5 hours total reaction time, the thin 
suspension was cooled to 0-5°C, and treated with DMSO 
(2 mL) . Cooling was removed, and the solution was 
stirred for 30 minutes. The mixture was then 
distributed between ethyl acetate emd 5% aqueous sodium 
bicarbonate. The organic phase was washed with brine, 
dried (MgSO^ ) , cind concentrated to a reduced volume 
that was purified by flash Si02 column chromatography 
eluting with ethyl acetate. The product fractions were 
combined and concentrated to a solid that was 
crystallized from ethyl acetate to give the product 
(460 mg, 56%), mp 210-212OC. The filtrate was further 
processed to afford 84 mg (10%) of a second crop, 
mp- 208^20990. _ _ . 

NMR (CF3CO2H) : 5 10.96 (s, IH) , 10.90 (s, IH) , 
10.42 (s, IH), 9.47 (s, IH) , 9.16 (d, J= 8.2 Hz, IH) , 
9.05 (d, J = 8.2 Hz, IH) , 8.83 (t, J =8.0, IH) , 5.81 
(t, J = 5.2 Hz, 2 H) , 5.43 (t, J = 5.2 Hz, 2 H) . 
Mass Spectrum (APCI) m/z (relative %) : 378.7 (39), 
380.7 (45), 408.7 (100), 409.7 (15), 410.7 (97), 411.7 
(17) . 

Analysis calculated for C;i^ 5H]l 3^403 • 

C, 44.02; H, 3.20; N, 13.69. 
Found: C, 44.09; H, 3.14; N, 13.44. 
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4- r ( 3 -Bromo -phenyl) amino 1 -6- (ethenesulf onvl )pvrido- 
f 3 . 4-dlpvirimidine 

To a 0-5*^C stirred suspension of . 2- [4- (3-bromo- 
phenylamino) -pyrido [3 , 4Trd]pyrimidinei.-6-sulf onyl] - 
ethanol (41 mg, 0.1 mmol), and trie thy lamina (31 '\xL, 
0.22 ramol) in dichloromethane (0.5 mL) under N2 was 
added dropwise methanesulf onyl chloride (9.3 pL, 
0.12 mmol). Additional charges of methanesulf onyl 
chloride (9.3 vlL, 9.3 uD were added after 45 minutes, 
and 1.5 hours, the latter with additional triethylamine 
(50 pL) . After reaction for a total of 2.5 hours, the 
cold solution was quenched with 5% aqueous sodium 
bicarbonate, then extracted with ethyl acetate (2x}. 
The combined organic extracts were dried (MgSO^) then 
filtered through a pad of flash Si02 . The filtrate was 
concentrated to a solid that was crystallized from 
ethyl acetate to leave the product (17 mg, 44%) , 
mp 214-217°C. 

NMR [(CD3)2SO]: 5 10.64 (s, IH, exchanges D2O) , 
9.30 (s, IH) , 9.25 (s, IH) , 8.87 (s, IH) , 8.16 (s, IH) , 
7.89-7,85 (m, IH) , 7.39-7.33 (m, 2H) , 7.17 (dd, 
J = 10.0, 16.5 Hz, IH) , 6.46 (d, J = 16.4 Hz, IH) , 6.37 
(d, J = 10.0 Hz, IH) . 

EXAMPLE 58 

N- (3-Bromo-phenvl ) -N- [6- (2 . 5-dioxo-2 . 5-dihvdro-pvrrol- 
1-vl ) -auinazolin-4-vn -acetamide 

Sodium acetate (0.10 g, 1.2 mmol) was added to a 
suspension of 3- [4- (3-bromo-phenylcimino) -quinazolin-6- 
ylcarbamoyl] -acrylic acid (Z) (0.25 g, 0.61 mmol) in 
5 mL of acetic anhydride, and the mixture was heated 
under reflux for 30 minutes. After cooling to room 
teirperature, the reaction was filterd and the filtrate 
concentrated to dryness in vacuo. The residue was 
taken up in EtOAc and washed sequentially with 
saturated sodium bicarbonate, water, and brine. The 
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EtOAc portion was dried over magnesitim sulfate, 
filtered and concentrated to afford a faintly pink 
solid. The solid was recrystallized twice from EtOAc 
to afford N-O-bromo-phenyl) -N-[6-(2, 5-dioxo-2, 5- 
dihydro-pyrrol-l-yl) -quina2olin-4-yl] -acetamide 
(0.104 g, 39%) as an off-white powder, mp 174-175oc. 

NMR [CDCI3]: 5 9.24 (s, IH, H2), 8.16 (d, J = 9 Hz, 
IH, H8), 8.10 (d, J = 2 Hz, IH, H5), 8,03 {dd, J = 
9 Hz, J = 2 Hz, IH, H7), 7.59 (t, IH, J = 2 Hz, H2 • ) , 
7.45 {m, IH, H4'), 7.38 (m, IH, H6 ' ) , 7.27 (d, IH, J = 
7 Hz, H5'), 6.91 (s, 2H, CH=CH) , 2.15 (s, 3H, CH3 ) . 
Mass Spectrum (APCI) : 43 8.7 (89, ^^BrMH""), 436.7 
(79, "^^BrMH^); 439.7 (17, ^Ib^.^^)^ 437 7 ^-^9, '^^BrM'^); 
470.7 (100, ^^BrM^MeOH), 468.8 (95, '^^BrM^MeOH) . 
Calculated for C2oHi3BrN403 : 

C, 54.94; H, 3.00; N, 12.81%. 
Found: C, 54.90; H, 2.97; N, 12.61%. 

The following conpounds can be made using the 
schemes and exarrples provided above: 

1- [4 - (3-Bromo-phenylamino) -quina2olin-6-yl] - 
pyrrole-2 , 5-dione ; 

1- [4- (3~Bromo-phenylamino) -quinazolin-6-yl] -prop- 
2 -en- 1- one; 

Acrylic- acid -4t (.3-broino-phenylamino) -quinazolinrS- 

yl ester; 

Methyl N- (4 - [ ( 3 -bromopheny 1 ) amino] -P-ethenyl- 
pyrido[3 , 4-d]pyrimidin-6-yl]phosphonamidate; 

Acrylic acid 4- (3-bromo-phenylamino) -quinazolin- 
7-yl ester; 

1- [4 - (3-Bromo-phenylamino) -quinazolin-6-yl] -but-3 - 
en- 2 -one; 

Acrylic acid 4- {3-chloro-4-f luoro-phenylamino) -7- 
methoxy-quinazolin-6-yl ester; 

N- [4- (3-Bromo-phenylamino) -7- (3-morpholin-4-yl- 
propoxy) -pyrido[3 , 2-d]pyrimidin-6-yl) -acryl amide; 
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Penta-2,3-dienoic acid ( 4- ( 3 -bromo-phenylamino) - 

quinazolin-6-yll -amide; 

Propa-l,2-diene-l-sulfonic acid t4-(3-bromo- 
phenylamlno) -guinazolin-e-yll -amide; 
5 Methyl n- [4- t O-bromophenyDaminol-e- 

quinazolinyl ] -P- ( i . 2-propadienyl ) phosphonamidate ; 
N- [1- (3 -Bromo-phenylamino) -9H-2 , 4 , 9-triaza- 

f luoren-7 -y 1 1 -acrylamide ; 

N- [4- (3-Bromo-phenylamino) -9H-1, 3 , 9-triaza- 

10 fiuoren-6-yll -acrylamide; 

N- [4- (3-Chloro-4-f luoro-phenylamino) -quinazolin-6- 

yl] -a.cxr/lasa.iAe ; 

N- ( 4-Phenylmethylamino-<3uinazolin-6-yl ) - 

acrylamide ; 

(S) -N- [4- (1-Phenyl-ethylamino) -guinazolin-6-yl] - 
acrylamide ; 

(R) _N_ [4- (i-Phenyl-ethylamino) -quinazolin-6-yl] - 
acrylaatiide ; 

But-2-enedioic acid [4- (3-chloro-4-f luoro- 
20 phenylamino) -Quinazolin-6-yl] -amide ( 3-dimet:hylamino- 

propyl ) -amide ; 

N- [4- { 3 -Chloro-4-f luoro-phenylamino) - 

pyr ido [ 3 , 4-d] pyr imidin- 6 -y 1 ] -acrylamide ; 

N- [4- (3-Chloro-4-f luoro-phenylamino) - 
25 pyrido[3,4-dlpyrimidin-6-yl]-N-methyl-acrylamide; 

But-2-enedioic acid [4- (3-chloro-4-f luoro- 
phenylamino) -pyrido [3 , 4-dlpyrimidin-6-yl] -amide 
( 3 -dime thy lamino-propyl ) -amide ; 

But-2-enedioic acid [4- (3-chloro-4-f luoro- 
30 phenylamino) -pyridol3 , 4-d]pyrimidi.n^6-yl] -amide 

(3-imidazol-l-yl-propyl) -amide; 

4 , 4-Dif luoro-8-morpholin-4-yl-bct-2^enoic acid 
[4- (3 -chloro-4-f luoro-phenylamino) -pyrido [3 , 4-d] 
pyr imidin-6-yl 1 -amide ; 
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8-Dimethylamino-4 , 4-dif luoro-oct-2--enoic acid 
(4- (3-chloro-4-f luoro-phenylamino) -pyrido [3 , 4-d] 
pyriinidin-6-yl ] -amide ; 

7-Dimethylamino-4, 4-dif luoro-hept-2-enoic acid 
[4-(3-chloro-4-fluoro -phenyl amino ) -py r ido { 3 , 4 - d 1 
pyrimidin-6-yl ] -amide ; 

4 , 4-Dif luoro-7-morpholin-4-yl-hept-2-enoic acid 
[4- (3-chloro-4-f luoro-phenylamino) -pyrido [3 , 4-d] 
pyrimidin-6-yl] -amide; 

6-Dimethylamino-hex-2-ynoic acid [4- (3-chloro-4- 
f luoro-phenylamino) -pyrido [3 , 4-d]pyrimidin-6-yl] -amide; 

6- Morpholin-4-yl-hex-2-ynoic acid [4- (3-chloro-4- 
f luoro-phenylamino) -pyrido [3 , 4-d]pyrimidin-6-yll -amide; 

7- Dimethylamino-hept-2-ynoic acid [4- {3-chloro-4- 
f luoro-phenylamino) -pyrido [3 , 4-d]pyrimidin-6-yl] -amide; 

7-Morpholin-4-yl-hept-2-ynoic. acid [4- (3-chloro-4- 
f luoro-phenylamino) -pyrido [3 , 4-d]pyrimidin-6-yl] -amide; 

5-Dimethylamino-pent-2-ynoic acid [4- (3-chloro-4- 
f luoro-phenylamino) -pyrido [3 , 4-d]pyrimidin-6-yl] -amide; 

5-Morpholin-4-yl-pent-2-ynoic acid [4- (3-chloro-4- 
f luoro-phenylamino) -pyrido [3 , 4-dlpyrimidin-6-yl] -amide; 

5-Imidazol-l-yl-pent-2-ynoic acid [4- (3-chloro-4- 
f luoro-phenylamino) -pyrido [3 , 4-d] pyrimidin-6-yl] -amide; 

_ 5- (-4-MethyA-pip.erazinTl-ylrpeiit-2j-yn ac^id 

[4- (3-chloro-4-f luoro-phenylamino) -pyrido (3 , 4-d] 
pyrimidin-6-yl] -amide; 

4- [4- (3-Chloro-4-f luoro-phenylamino) -pyrido [3 , 4-d] 
pyrimidin-6-ylcarbamoyl] -but-3-enoic acid 2-(4-methyl- 
piperazin-l-yl) -ethyl ester; 

4- [4- { 3 -Chloro-4-f luoro-phenylamino) -pyrido[3 , 4-d] 
pyrimidin-6-ylcarbcunoyll -but-3-enoic acid 2-(imidazol- 
1-yl) -ethyl ester; 

Pent-2-enedioic acid 1- { [4- {3-chloro-4-f luoro- 
phenylamino) -pyrido [3 , 4-d]pyrimidin-6-yl] -amide) 5- [ {3- 
morpholin-4-yl-propyl) -amide] ; 
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Pent-2-enedioic acid 1- { [4- (3-chloro-4-f luoro- 
phenylamino) -pyrido[3 , 4-d)pyrimidin-6-yl 1 -amide} 5- [ (3- 
diethylamino-propyl) -amide] ; 

4- [4- (3-chloro-4-f luoro-phenylamino) -pyrido[3, 4-d] 
pyrimidin-6-ylcarbcuiioyl] -but-3-enoic acid 2-morpholin- 

4-yl-ethyl ester; 

Pent-2-enedioic acid l-{ [4- (3-chloro-4-f luoro- 
phenylamino) -pyrido [3 , 4-d]pyrimidin-6-yl] -amide) 5 - { [3- 
4-methyl-piperazin-l-yl) -propyl] -amide) ; 

(3-Chloro-4-f luoro-plienyl) - {6 - [2- ( 3 -dimethylamino- 
propoxy) -etlienesulfonyl] -pyrido [3, 4-d]pyrimidin-4-yl) - 
amine ; 

(3-Chloro-4-f luoro-phenyl) - (6- {2- [4- (4-methyl- 
piperazin-l-yl ) -butylamino] -ethenesulf onyl ) - 
pyrido [3 , 4-d]pyrimidin-4-yl) -amine; 

(3-Chloro-4-f luoro-phenyl) - [6- ( 5-moI^pholin-4-yl- 
pent-l-ene-l-sulf onyl) -pyrido [3 , 4-d]pyrimidin-4-yl)- 

amine; 

( 3 -Chloro-4-f luoro-phenyl) - { 6-ethenesulf inyl- 
pyrido [3 , 4-d]pyrimidin-4-yl ] -amine; 

3- [4- ( 1-Phenyl-ethylamino) -quinazolin-6" 
ylcarbamoyl] -acrylic acid 2-morpholin-4-yl-ethyl ester; 

But-2-enedioic acid { 4-imida2ol-l-yl-butyl ) -amide 
[4- ( 1 -phenyl -e thy lamino) -quinazolin-6-yl ] -amide; 

4 - [4 - (1-Phenyl-ethylamino) -quinazolin-6- 
ylcarbamoyl] -but-3-enoic acid 3-diethylamino-propyl 
ester; 

Pent-2-enedioic acid 5- { [2- (4-methyl-piperazin-l- 
yl ) -ethyl] -amide) l-{ [4- (l-phenyl-ethylamino) - 
guinazolin-6-yl] -amide) ; .... 

4, 4-Dif luoro-7-morpholin-4-yl-hept-2-enoic acid 
[4- (i-phenyl-ethylamino> -quinazolin-6-yl] -amide; 

7-Dimethylamino-4, 4-dif luoro-hept-2-enoic acid 
[4- { l-phenyl-ethylamino) -guinazolin-6-yl] -amide ; 

7-Imidazol-l-yl-hept-2-ynoic acid [ 4- ( l-phenyl- 
ethylamino) -quinazolin-6-yl] -amide; 
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6- Dimethylamino-hex-2-ynoic acid [4- (1-phenyl- 
ethylamino) -quinazolin-6-yl] -amide; 

But-2-enedioic acid [4- (3-broino-phenylamino) - 
pyrido[3 , 4-d]pyrimidin-6-yl] -amide (3-dimethylamino- 
propyl ) -amide ; 

But-2-enedioic acid [4- (3-bromo-phenylamino) - 
pyrido[3 , 4-d]pyrimidin-6-yl] -amide O-imidazol-l-yl- 
propy 1 ) -amide ; 

4 , 4-Dif luoro-8-morpholin-4-yl-oct-2-enoic acid 
[4 - (3-bromo-phenylamino) -pyrido [3 , 4-d]pyrimidin-6-yl] - 
amide ; 

8-Dimethylamino-4 , 4-dif luoro-oct-2-enoic acid 
[4~ (3-bromo-phenylamino) -pyrido [3 , 4-d]pyrimidin-6-yl] - 
amide ; 

7 - Dimethyl amino -4 , 4-dif luoro-hept-2-enoic acid 
(4- (3-bromo-phenylamino) -pyrido [3 , 4-d]pyrimidin-6-yl] - 
amide ; 

4 , 4-Dif luoro-7-morpholin-4-yl-hept-2-enoic acid 
[4 - (3-bromo-phenylamino) -pyrido [3 , 4-d]pyrimidin-6-yl] - 
amide ; 

6-Dimethylamino-hex-2-ynoic acid [4- (3-bromo- 
phenylamino) -pyrido [3 , 4-d]pyrimidin-6-yl] -amide; 

6- Morpholin-4-yl-hex-2-ynoic acid (4- (3-bromo- 
phenylamino ) -pyrido [ 3 > 4-d3 pyrimidin-6-yl I -amide ; 

7- Dimethylamino-hept-2-ynoic acid [4- (3-bromo- 
phenylamino) -pyrido [3 , 4-d]pyrimidin-6-yl] -amide; 

7-Morpholin-4-yl-hept-2-ynoic acid [4- (3-bromo- 
phenylamino) -pyrido [3 , 4-d]pyrimidin-6-yl] -amide ; 

5-Dimethylamino-pent-2-ynoic acid [4- {3-bromo- 
phenylamino) -pyrido [3 , 4-d]pyrimidin-6-yl] -amide; 

5-Morpholin-4-yl-pent-2-ynoic acid [4- (3-bromo- 
phenylamino) -pyrido [3 , 4-d]pyrimidin-6-yll -amide ; 

5-Imidazol-l-yl-pent-2-ynoic acid [4- (3-bromo- 
phenylamino) -pyrido [3 , 4-d]pyrimidin-6-yl] -amide; 
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5- {4-Methyl-pipera2in-l-yl) -pent-2-ynoic acid 
[4 - (3-broino-phenylamino) -pyrido[3 , 4-dlpyrimidin-6-yl] - 
amide ; 

4 - [4 - (3-Bromo-phenylamino) -pyrido [3 , 4-d]pYrimidin- 
6-ylcarbamoyl] -but-3-enoic acid 2- ( 4-methyl-piperazin- 
1-yl ) -ethyl ester ; 

4 - [4 - O-Bromo-phenylamino) -pyrido [3 , 4-d]pyrimidin- 
6-ylcarbainoyl] -but-3-enoic acid 2-imida2ol-l-yl-ethyl 
ester ; 

Pent-2-enedioic acid 1- { [4- ( 3 -bromo-phenylamino ) - 
pyrido[3 , 4-d]pyrimidin-6-yl] -amide} 5- [ (3-morpholin- 
4 -yl -propyl ) -amide] ; 

Pent-2-enedioic acid l-{ [4- {3-bromo-phenylamino) - 
pyrido [3, 4-d]pyrimidin-6-yl ] -amide} 5- [ (3-diethylamino- 
propyl) -amide] ; 

4- [4 - {3-Bromo-phenylamino) -pyrido [3 , 4-d]pyrimidin- 
6-ylcarbamoyll -but-3-enoic acid 2-morpholin-4-yl-ethyl 
ester; 

Pent-2-enedioic acid 1- { [4- (3-bromo-phenylamino) - 
pyrido [3 , 4-d]pyrimidin-6-yl] -amide} 5- { (3- (4-methyl- 
piperaz in- 1 -yl ) -propyl ] -amide} ; 

(3-Bromo-phenyl) -{6- [2 - (3-dimethylamino-propoxy ) - 
ethenesulf onyl] -pyrido [3 , 4-d]pyrimidin-4-yl} -amine ; 

(3-Bromo-phenyl) -(6-{2-[4- ( 4-methyl-piperazin-l- 
yl) -butylamino] -ethenesulf onyl} -pyrido [3 , 4-d]pyrimidin- 
4-yl ) -amine ; 

( 3 -Bromo-pheny 1 ) - [ 6 - ( 5 -morphol in- 4 -y 1 -pent - 1 -ene - 
1-sulf onyl) -pyrido [3 , 4-dlpyrimidin-4-yl] -amine; 

(3-Bromo-phenyl) - ( 6 -ethenesulf inyl-pyrido [3 , 4-d] 
pyrimidin-4-yl) -amine; 

But-2-enedioic acid [4- (3-chloro-4-f luoro- 
phenylamino) -quinazolin-e-yl] -amide ( 3-dimethyl2anino- 
propyl ) -amide ; 

But-2-enedioic acid [4- (3-chloro-4-f luoro- 
phenylamino ) -quinazolin-6-yl ] -amide ( 3 -imidazol-l-yl- 
propyl ) -amide ; 
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4 , 4-Dif luoro-8-morpholin-4-yl-oct-2-enoic acid 
[4- (3-chloro-4-f luoro-phenylamino) -quinazolin-6-yl] - 
amide ; 

8 -Dimethyl amino -4 , 4-dif luoro-oct-2-enoic acid 
[4- (3-chloro-4-f liioro-phenylamino) -quinazolin-6-yl] - 
amide ; 

7-Dimethylamino-4 , 4-dif luoro-hept-2-enoic acid 
[4- {3-chloro-4-f luoro-phenylamino) -quinazolin-6-yl] - 
amide ; 

4 , 4-Dif luoro-7-morpholin-4-yl-hept-2-enoic acid 
[4- (3-chloro-4-f luoro-phenylamino) -quinazolin-6-yl] - 
amide ; 

6- Dimethylamino-hex-2-ynoic acid [4- (3-chloro-4- 
f luoro-phenylamino) -quinazolin-6-yl] -cimide; 

5-Morpholin-4-yl-hex-2-ynoic acid [4- (3-chloro-4- 
f luoro-phenylamino) -quinazolin-6-yl] -amide; 

7- Dimethylamino-hept-2-ynoic acid [4- (3-chloro-4- 
f luoro-phenylamino) -quinazolin-6-yl] -amide; 

7-Morpholin-4-yl-hept~2-ynoic acid [4- (3-chloro-4- 
f luoro-phenylamino) -quinazolin- 6 -yl] -amide; 

5-Dimethylamino-pent-2-ynoic acid [4 - (3-chloro-4- 
f luoro-phenylamino) -quinazolin-6-yl] -amide; 

5-Morpholin-4-yl-pent-2-ynoic acid [4- {3-chloro-4- 
- -f luoro-phenylamino )_zrquinazolin-5-_yl]_-cimide.; 

5-Imidazol-l-yl-pent-2-ynoic acid [4- {3-chloro-4- 
f luoro-phenylcunino) -quinazolin-6-yl] -amide; 

5- (4-Methyl-piperazin-l-yl) -pent-2-ynoic acid 
[4- {3-chloro-4-f luoro-phenylamino) -quinazolin-6-yl] - 
amide ; 

Pent-2-enedioic acid l-{ [4- {3-chloro-4-f luoro- 
phenylamino) -quinazolin-6-yll -amide) 5- [ (3-morpholin- 
4-yl-propyl) -cunide] ; 

Pent-2-enedioic acid 1- { [4- (3-chloro-4-f luoro- 
phenylamino) -quinazolin-6-yl] -amide) 5- [ (3- 
diethylamino-propyl) -amide] ; 



wo 97/38983 



PCT/US97/05778 



-135- 

4~ [4 - (3-Chloro-4-f luoro-phenylamino) -quinazolin- 
6 -yl carbamoyl] -but-3-enoic acid 2-morpholin-4-yl-ethyl 
ester ; 

Pent-.2-enedioic acid " 1- { [4- (3-chloro-4-f luoro- 
phenyl amino) -<3uinazolin-6-yl ] -amide) 5- { [3- ( 4-methyl- 
piperazin-l-yl) -propyl] -amide) ; 

(3-Chloro-4-f luoro-plienyl) - {6 - [2- (3-dimethylamino- 
propoxy ) -ethenesulf onyl ] -ciuinazolin-4-yl ) - amine ; 

{3-Chloro-4-f luoro-phenyl) - (6- {2- [4- (4-methyl- 
piperazin-l-yl) -butylamino] -ethenesulf onyl) -quinazolin- 
4 -yl) -amine; 

But-2-enedioic acid [4- ( 3 -bromo -phenyl amino ) - 
quinazolin-6-yl] -amide ( 3 -dimethylamino-propyl ) -amide ; 

But-2-enedioic acid [4 - (3-bromo-phenylamino) - 
qu inazo 1 in- 6 -y 1 ] -eonide ( 3 - imidazol - 1 -y 1 -propyl ) - amide ; 

4 , 4-Dif luoro-8-morpholin-4-yl-oct-2-enoic acid 
[4 - (3-bromo-phenylamino) -quinazolin-6-yl ] -amide; 

8-Dimethylcunino-4 , 4-dif luoro-oct-2-enoic acid 
[4 - ( 3-bromo-'phenylamino) -quinazolin-6-yl ] -amide; 

7-Dimethylamino-4 , 4-dif luoro-hept-2-enoic acid 
[4- (3-bromo-phenylamino) -quinazolin-6-yl ] -amide; 

4 , 4-Dif luoro-7-morpholin-4-yl-hept-2-enoic acid 
[4- (3-bromo-phenylamino) -quinazolin-5-yl } -amide; 

6-Dimethylamino-hex-2-ynoic acid [4- (3-bromo- 
phenylamino) -qxxinazolin-6-yl ] -amide; 

6- Morpholin-4-yl-hex-2-ynoic acid [4- {3-bromo- 
pheny leunino ) -quinazolin-6-yl] -amide ; 

7- Dimethylamino-hept-2-ynoic acid [4- (3-bromo- 
phenylamino) -quinazolin-6-yl] -amide; 

7-TMorpholin-4-Tyl-hept-2-ynoic acid- 
[4 - (3-bromo-phenylamino) -quinazolin-6-yl ] -amide;. 

5-Dimethylamino-pent-2-ynoic acid [4 - (3-bromo- 
phenylamino) -quinazolin-6-yl] -amide; : 

5-Morpholin-4-yl-pent-2-ynoic acid [4-(3-bromo- 
phenylaimino) -quinazolin-6-yl ] -amide; 
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5-Imida2oL-l-yl-pent-2-ynoic acid [4- {3-bromo- 
phenylamino) -quinazolin-6-yl] -amide; 

5-(4-Methyl-pipera2in-l-yl)-pent-2-ynoic acid 
[ 4 - ( 3 -bromo-phenylamino ) -quinazolin- 6 -y 1 ] -amide ; 
5 4- [4- (3-Bromo-phenylamino) -quina2olin-6- 

ylcarbamoyll-but-3-enoic acid 2-{4-methyl^ 
piperazin-l-yl) -ethyl ester; 

4 - [4 - (3-Bromo-phenylamino) -quinazolin-S- 
ylcarbamoyl] -but-3-enoic acid 2-imidazol-l-yl-ethyl 
10 ester; 

Pent-2-enedioic acid 1- { [4- (3-bromo-phenylamino) - 
quinazolin-6-yl] -amide} 5- [ (3-morpholin-4-yl-propyl ) - 
amide] ; 

Pent-2-enedioic acid 1- { [4- (3-bromo -phenyl amino ) - 
15 quinazolin-6-yl] -amide} 5- [ (3-diethylamino-propyl) - 

amide] ; 

4- [4- {3-Bromo-phenylamino) -quinazolin-6- 
ylcarbamoyl]-but-3-enoic acid 2-morpholin-4-yl-ethyl 
ester; 

20 Pent-2-enedioic acid l-{ [4- (3-bromo -phenyl amino ) - 

quinazolin-6-yl] -amide} 5-{ [3- {4-roethyl-piperazin- 
l-yl ) -propyl) -amide} ; 

3- [4- { 1-Phenyl-ethylamino) -pyrido [3 , 4-d]pyrimidin- 
6 -^ylcarbamoyl-]. -acrylic -acid- 2-morpho-li-n-4 -yl-ethy-l 

25 ester; 

But-2-enedioic acid (4-imida2ol-l-yl-butyl) -amide 
[4 - (l-phenyl-ethylamino> -pyrido [3 , 4-d]pyrimidin-6-yl] - 
amide ; 

4 - { 4 - ( 1-Phenyl-ethylamino ) -pyrido [ 3 , 4 -d] pyrimidin- 
30 6-ylcarbamoyl] -but-3-enoic acid 3-diethylamino-propyl 

ester; 

Pent-2-enedioic acid 5-{ [2- {4-methyl-piperazin- 
l-yl) -ethyl] -amide} 1- { [4- (1-phenyl-ethylamino) - 
pyrido [ 3 , 4 -d ] pyr imidin- 6 -y 1 ] -amide } ; 
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4, 4--Dif luoro-7-morpholin-4-yl-hept-2-enoic acid 
[4- (l-phenyl-ethylamino) -pyrido [3 , 4-d]pyrimidin-6-yl ] - 
amide ; 

7-Dimethylamino-4 , 4-dif luoro-hept-2-enoic acid 
[4- (1-phenyl-ethylamino) -pyrido [3 /4-d]pyriinidin-6-yl] - 

amide ; . ' 

7-Imidazol-l-yl-hept-2-ynoic acid [4- ( 1-phenyl- 
ethylamino) -pyrido [3 , 4-d] pyrimidin-6-yl ] -eimide; 

6-Dimethylamino-hex-2-ynoic acid [4- (1-phenyl- 
ethylamino) -pyrido [3 , 4-d]pyrimidin-6-yl ] -sunide; 

But-2-endioic acid [ 4- ( 3 -chloro-4- 
f luorophenylamino) -7 - f luoroquinazolin-6-y 1 ] amide 
( 3-dimethylaminopropyl ) amide ; 

But-2-endioic acid [7-chloro-4- (3-chloro-4- 
f luorophenylamino) quinazolin-6-yl] amide 
( 3 -dime thy laminopropyl ) amide ; 

N- [4- [3- (Bromophenyl) amino] -5-f luoro-7- [3- (4- 
mo rpho lino) pr opoxy ] q^i ina zolin-6-yl]ac ry 1 ami de ; and 

N- [4- [ (3- {Chloro-4-fluorophenyl) amino] -5-f luoro-7 - 
(1 ,N-imidazoyl)propoxy] quinazolin-6-yl] acrylsunide . 

BIOLOGICAL METHODS 

Tissue Culture 

A431 human epidermoid carcinoma cells were 
obtained from the American Type Culture Collection, 
Rockville, MD and maintained as monolayers in dMEM 
(Dulbecco's modified eagle medium) /F12, 50:50 
(Gibco/BRL) containing 10% fetal bovine serum. For 
growth inhibition assays, dilutions of the .designated 
corrpound in 10 uL were placed in 2 4 -well Linbro: plates 
(1.7 X 1,6 cm, flat bottom) followed by the addition of 
cells (2 X 10^) in 2 mL of media. The plates were 
incubated for 72 hours at 37 ^C in a hximidified 
atmosphere containing 5% CO2 in air. Cell growth was 
determined by cell count with a Coulter Model AM 
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electronic cell counter (Coulter Electronics, Inc., 
Hialeah, FL) . 

Purification of Epidermal Growth Factor Receptor 
5 Tyrosine Kinase 

Human EGF receptor tyrosine kinase was isolated 
from A431 human epidermoid carcinoma cells by the 
following method. Cells were grown in roller bottles 
in dMEM/F12 media (Gibco/BRL) containing 10% fetal calf 

10 serum. Approximately 10^ cells were lysed in 2 volumes 

of buffer containing 20 mM N- [2-hydroxyethyl] - 
piperazine-N' - [2-ethane sulfonic acid] (Hepes) , pH 7.4, 
5 mM ethylene glycol-bis ( p-aminoethyl ether) N, N, N', 
N'-tetraacetic acid (EGTA) , 1% Triton X-100, 10% 

15 glycerol; 0 . 1 mM sodium orthovanadate, 5 mM sodium 

fluoride, 4 mM pyrophosphate, 4 mM benzamide, 1 mM 
dithiothreitol (DTT) , 80 ug/mL aprotinin, 40 ug/mL 
leupeptin, and 1 mM phenylmethyl sulfonyl fluoride 
(PMSF) . After centrif ugation at 25,000 x g for 

20 10 minutes, the supernatant was applied to a fast 

Q sepharose column (Pharmacia Biotech., Inc., 
Piscataway, NJ) and eluted with a linear gradient from 
0.1 M NaCl to 0.4 M NaCl in 50 mM Hepes, 10% glycerol, 

" pH 7 . 4. Enzyme active f ractions were- pooled, " divided - 

25 into aliquots, and stored at -lOO^C. Fibroblast growth 

factor receptor (FGFR) , platelet-derived growth factor 
(PDGF), insulin, and c-src tyrosine kinases were 
obtained by methods well-known in the art. For 
example, see Fry, et al., "Strategies For The Discovery 

30 Of Novel Tyrosine Kinase Inhibitors With Anticancer 
Activity, Anticancer Drug Design, 1994;9:331-351. 

Tyrosine Kinase Assays 

Enzyme assays for IC50 determinations were 
35 performed in 96 well filter plates (Millipore 

MADVN6550, Millipore, Bedford, MA). The total volume 
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was 0.1 mli containing 20 mM Hepes, pH 7 . 4 , 50 sodiiam 
vanadate, 4 0 mM magnesium chloride, 10 uM adenosine 
tr.iphosphate (ATP) containing 0.5 laCi of [-^^^PJATP, 
20 pg of poly Glutamic acid/ tyrosine (Sigma Chemical 



kinase and appropriate, dilutions of inhibitor. All 
components except the ATP are added to the well and the 
plate incubated with shaking for 10 minutes at 25^C. 
The reaction is started by adding [-^^PJATP, and the 
plate is incubated at 2 5°C for 10 minutes. The 
reaction is terminated by addition of 0.1 ml. of 20% 
trichloroacetic acid (TCA) . The plate is kept at 4^C 
for at least 15 minutes to allow the substrate to 
precipitate. The wells are then washed 5 times with 
0.2 mL of 10% TCA and -^^P incorporation determined with 
a Wallac beta plate counter (Wallac, Inc., 
Gaithersburg, PA) . Assays using intracellular kinase 
domains of PDGF, FGF, and insulin receptors, as well as 
those for c-src, were performed as described for the 
EGF receptor except that 10 mM Manganese chloride was 
included in the reaction. 

Western Blotting Procedure 

Extracts were made by lysing the monolayers in 
0.2 mL of boiling' Laemlli buffer (2% sodium dodecyl 
sulfate, 5% beta-mercaptoethanol , 10% glycerol and 
50 iriM tris [hydroxymethyl ] euainome thane (Tris ) , pH 6.8), 
and the lysates were heated to lOO^C for 5 minutes. 
Proteins in the lysate were separated by polyacrylamide 
gel electrophoresis etnd electrophoretically transferred 
to nitrocellulose. The membrane was washed once in 
10 mM Tris, pH 7.2, 150 mM NaCl, 0.01% Azide (TNA) , and 
blocked overnight in TNA containing 5% bovine serum 
albumin and 1% ovalbumin. The membrane was blotted for 
2 hours with ant iphospho tyrosine antibody (UBI, 1 pg/mL 
in blocking buffer) and then washed twice in TNA, once 



Co., St. Louis, MO), 10 ng of EGF receptor . tyrosine 
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in TNA containing 0.05% Tween-20 detergent and 0.05% 
nonidet P-40 detergent and twice in TOfA, The membranes 
were then incubated for 2 hours in blocking buffer 
containing 0.1 yCi/mL of [-^^^I] protein A and then 
washed again as above. After the blots were dry, they 
were loaded into a film cassette and exposed to X-AR 
X-ray film (Eastman Kodak Co., Rochester, NY) for 1 to 
7 days. Band intensities were determined with a 
Molecular Dynamics laser densitometer. 

Autophosphorvlation Assay 

A431 human epidermoid carcinoma cells were grown 
in 6-well plates to about 80% confluency and then 
incubated in serum- free media for 18 hours. Duplicate 
sets of cells were treated with a range of 
concentrations of the designated compound to be tested 
as an inhibitor for 15 minutes. The cells were then 
stimulated with 100 ng/mL of EGF for 5 minutes and 
extracts made as described under the Western Blotting 
Procedure . 

Irreversibility Test Protocol 

A431 human epidermoid carcinoma cells were grown 

, — i-n- 6-we-ll- plates -to about -80% conf luency- and- then- 

incubated in serimi-free media for 18 hours. Duplicate 
sets of cells were treated with 2 uM of designated 
compound to be tested as an irreversible inhibitor for 
either 1 or 2 hours. One set of cells was then 
stimulated with 100 ng/mL of EGF for 5 minutes and 
extracts made as described under the western blotting 
procedure . The other set of cells were washed free of 
the compound with warmed serum- free media, incubated 
for 2 hours, washed again, incubated another 2 hours, 
washed again, and then incubated a further 4 hours. 
This set of cells was then stimulated with EGF and 
extracts made similar to the first set of cells. 
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Results 

Table 1 shows the IC50 values of various compounds 
for inhibition of the isolated EGF receptor tyrosine 
kinase in the first column, and for inhibition. of EGF- 
stimulated autophosphorylation of the EGF-receptor in 
A431 cells in the second column. Most compounds of the 
current invention inhibited the isolated enzyme with 
low nanomolar or subnanomolar potency and the majority 
had low nanomolar potency when inhibiting cellular 
autophosphorylation- Table 2 indicates the ability of 
A431 cells to recover EGF receptor autophosphorylation 
activity after complete suppression of the enzyme by 
these compounds followed by their removal from the 
medium. The first set of cell extracts (2nd column) 
shows that many of the compounds tested completely 
suppressed EGF receptor autophosphorylation after the 
initial 2 hour incubation. The third column in Table 2 
shows the percent return of EGF receptor 
autophosphorylation activity after the washes and 
incubation in compound- free medium as described in the 
methods. At least 30 of the compounds retained 50% or 
greater inhibition of kinase activity after this 
treatment with at least 23 of the compounds showing 
90%-100% inhibition of the original enzyme activity. 
Cells treated with all other compounds tested were able 
to recover 86% to 100% of their EGF-dependent 
autophosphorylation activity. Reversibility studies 
where the incubation time was carried out further 
indicate that the time required for return of 50% of 
the activity was 21 hours (Table 3) . A specific 
sidechain requirement for irreversible interaction is 
illustrated by the fact that Confound 9, a very close 
analog of Compound 3 with equally potent inhibitory 
activity against the enzyme^ was completely reversible. 
Furthermore the requirement for a conjugated alkene in 
the sidechain is demonstrated by comparing Con^jounds 3 
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and 11 with their saturated analogues 17 and 28. In 
these cases the compounds all show similar potency 
against the isolated enzyme and are not well 
differentiated in the autophosphorylation assay, but 
Compounds 17 and 28 have no inhibitory effect at the 
end of 8 hours washoff , whereas the irreversible 
inhibitors Compounds 3 and 11 have 89% and 100% 
inhibition of the enzyme at that time. 

Table 4 illustrates that Compound 3 retains very 
high specificity for the EGF receptor tyrosine kinase 
as opposed to other tyrosine kinase enzymes and 
indicates that the active sidechain in Example 3 does 
not indiscriminately interact with other enzymes. 

Finally, Compound 3 was tested for its ability to 
inhibit proliferation in A431 human epidermoid 
carcinoma cells. An IC^q of 0.30 ± 0.09 micromolar was 
obtained indicating its ability to stop tumor growth. 

The properties of an irreversible inhibitor are 
attractive because it would help circumvent or solve 
the potential problems of a short plasma half-life 
and/or a requirement for prolonged suppression of its 
target. One bolus injection at an appropriate dose of 
an irreversible inhibitor would in effect be enough to 
.abolish.the existing target activity, and the return of 
that activity would be dependent on the rate of 
resynthesis of the target. Since it is known that the 
half-life for turnover of the EGF receptor is 20 hours 
in A431 cells, an inhibitor could keep the receptor 
suppressed with administration once or twice a day. 
This eliminates the need for multiple injections, or 
the use of infusion or osmotic pumps. Alternatively, 
it can allow for lower doses to be used in multiple or 
continuous dosing regimens to achieve results with an 
irreversible inhibitor, as the receptor activity is no 
longer being repressed under equilibrium binding 
conditions. 
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IC5QS OF EXAMPLES AGAINST ISOLATED EGFR 
KINASE ACTIVITY AND EGFR 



AUTOPHOSPHORYLATION IN A431 CELLS* . 
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TABLE 1 (cont'd) 
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ISOLATED EGFR 




KINASE ACTIVITY 
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TABLE 2 

RECOVERY OF EGF RECEPTOR AUTOPHOSPHORYLATION ACTIVITY 

IN A431 CELLS AFTER EXPOSURE TO 2 uM INHIBITOR 
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TABLE 3 



REVERSIBILITY OF EGF RECEPTOR AUTOPHOSPHORYLATION 
INHIBITOR IN A431 CELLS TREATED FOR ~2 ~ HOURS" WITO 
2 uM OF COMPOUND 3 OR COMPOUND 9 INHIBITOR 
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TABLE 4 

EFFECT OF EXAMPLE 3 ON INHIBITION OF DIFFERENT 
TYROSINE KINASES IC50 (nM) 
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In Vivo Data 

10 Female nude mice (NCr nu/nu, Taconic Farms) 

18-20 g were implanted SC with tumor fragments 
(approximately 30 mg) in the region of the right axilla 
on Day 0 . The tumor used in this study was an NIH 3T3 
fibroblast transfected with the h-EGF receptor (Decker, 

15 et al., J Biol Chem, 1990;265:7009-7015). This model 

is very tumorigenic, producing a 100% take rate, and 
doubles in volume in less than 2 days . The compound of 
Example 3 was administered intraperitoneally every 
12 hours on Days 3 through 7 for a total of 

20 10 injections (5 mice per group). The vehicle was 6% 

dimethyl acetamide in 50 mM lactate buffer, pH 4.0. 
Tumor volumes were recorded three times per week by 
measuring the length and width of the individual tumors 
and calculating the mass in milligrams according to the 

25 formula (a x b^)/2, where a cuid b are the length and 

width of the tumor. Percent T/C (treated/control) was 
calculated based on the ratio of the median tumor 
volume of the treated tumors compared with the median 
tumor volvime of the control tumors on specified 

30 measurement days. 

Treatment at both 100 and 30 mg/kg/injection 
inhibited tumor growth by 40% to 50% as assessed on 
Days 7, 10, and 12 of the experiment. No activity was 
observed at 10 or 3 mg/kg/injection. No weight loss, 

35 lethality, or clinical signs of toxicity were observed 

at any dose level . 
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Additional In Vivo Testing 

Using a similar protocol to that described above, 
with the exception that six mice per group are used, 
and the dosing schedules are as described, several 
compounds have been tested against a variety of tumor 
xenografts . These include the h-EGF receptor 
trans fee ted NIH 3T3- trans fee ted fibroblast model 
described above; the A431 human epidermoid carcinoma, 
which heavily overexpresses the EOF receptor; the MCF7 
human breast carcinoma, which is sensitive to EGF 
receptor inhibitors and known to express the EGF 
receptor and erbB-2 and erbB-3; the SK-OV-3 human 
ovarian carcinoma, which greatly overexpresses erbB-2 : 
-the AH-125 small- cel-1 lung- cancer which overexpresses - 
the EGF receptor; and the murine 16/c mammary 
adenocarcinoma . 

Exair^le 3 
EGFR Tumor 

IP dosing bid Days 3 through 7: 

0100 mg/kg produced 4 day growth delay. 

@30 mg/kg produced 2.5 day growth delay. 
IP dosing bid Days 1 through 13 : 

©300 mg/kg no activity, 

@190 and 120 mg/kg 1 day growth delay. 

075 mg/kg 5 day growth delay. 
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ExcLinple 11 
MCF-1 Tumor 

IP. dosing bid Days 1-5, 8-12, 15-19-: 
@47. mg/kg 17.4 day growth delay. 
5 . @28 mg/kg 22.9 day growth delay. 

Murine 16 /c Mammary Adenocarcinoma 

Inactive at doses of up to 120 mg/kg bid. 



10 EGFR Tumor 

IP dosing bid for 14 days: 

075 mg/kg produced 8.7 day growth delay. 
@47 mg/kg 6.6 day growth delay. 
@29 mg/kg 2.3 day growth delay. 
15 018 mg/kg 1.8 day growth delay • 

0150 mg/kg toxic. 
075 mg/kg toxic. 
IP dosing bid Days 3-7, 10-14, 17-21, 24-28: 
07 5 mg/kg 19.9 day growth delay. 
20 0150 mg/kg toxic. 

IP dosing once daily Days 3-17: 

075 mg/kg 11.7 day growth delay. 
IP dosing once daily Days 3-7, 10-14, 17-21: 
075 mg/kg 5.3 day growth delay. 
25 0150 mg/kg toxic . 

A431 Tumor 

IP dosing bid Days 7-11, 4-18, 21-25: 

028 mg/kg produced a 28.2 day growth delay. 
30 PO dosing once daily Days 7-21: 

0200 mg/kg produced a 3.5 day growth delay, 
0100 mg/kg a 2 day growth delay. " 

SK-OV-3 Tumor 
35 ID dosing bid Days 10-14, 17-21, 24-28: 

03 0 mg/kg produced 1.2 day growth delay. 
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Exan^le 19 
EGFR Tumor 

IP dosing bid for 14 days: 

ei24 mg/kg produced 11.8 day growth delay. 
5 077 mg/kg 7.9 day growth delay. 

@48 mg/kg 6.4 day growth delay. 
0200 mg/kg toxic. 



SK-OV-3 Tumor 
10 ID dosing bid Days 10-14, 17-21, 24-28: 

030 mg/kg produced 1.3 day growth delay. 

A431 Tumor 

SC-Infusion (Alzet) Days 9-23: 
15 024 mg/kg/day produced a 14 day growth delay. 

012 mg/kg/day produced a 15 day growth delay. 



Example 21 
IP dosing bid: 
20 048 mg/kg toxic. 



EGFR Tumor 

IP dosing bid for 14 days: 

- - _ 0-12_^5_ mg/kg produced 16 ^8 day growth delay . 

25 06.25 mg/kg 9.3 day growth delay. 

025 mg/kg toxic. 

SC-Infusion (Alzet) : 

0200, 124, 77, and 48 mg/kg/day toxic. 

30 

AH~125 Tumor 

SC-Infusion (Alzet) Days 19-33:. 

020.6 mg/kg/day produced a 10.0 day growth delay. 
010.4 mg/kg/day produced a 9.5 day growth delay. 
35 05.5 mg/kg/day produced a 9.5 day growth delay. 
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A431 Tumor 

SC-Infusion (Alzet) Days 9-23, 42-56: 

@48 mg/kg/day produced a 55 day growth delay. 
024 mg/kg/day produced a- 60 day growth delay. 
5 @12 mg/kg/day produced a 51 day growth delay. 

Exair^le 36 
EGFR Tumor 

IP dosing bid for 7 days: 
10 @4 8 mg/kg produced 10.3 day growth delay. 

IP dosing bid for 14 days: 

@25 mg/kg produced 8.7 day growth delay. 

@12.5 mg/kg 3.5 growth delay. 

@50 mg/kg toxic. 

15 

SC-Infusion (Alzet) : 

©200, 124, 77 mg/kg/day toxic. 

Exampl e 40 
20 IP dosing bid: 

@48 and 20 mg/kg toxic. 

EGFR Tumor 

Inefficacious @10 and 5 mg/kg bid for 14 days 



25 



SC-Infusion (Alzet) : 

©200, 124, 77, and 48 mg/kg/day toxic. 
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CLAIMS 

What is claimed is: 

1 . A coitpound having the Formula I 





<CH)p ^2. 
HN 



10 



wherein X is -D-E-F and Y is -SR^, -OR^ , -NHR^, or 
hydrogen, or X is -SR^ , ^^), -NHR^, or 
15 hydrogen, and Y is -D-E-F; 

D is -N-, -0-, -C-, -N — ^N-, -N — 0-, -C — ^N-, 

20 T II 

--- H .. H _ H 

^2 ^2 ^2 ^2 ^ 

.^_o-, .0-^., .s.<^., 

H H H H H H H 

or absent; 



0 0 0 O 

30 II I I II 

E is -C-, -S-, or -S- 

' ' 2 

0 OR'^ 
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40 




F isl -C=C, 1 -C=C-R^ , or -C=C=C; 



H 



o o 

II II 

provided that when E is -S- or D is not 

II 

45 O 

or -ocj:; 

50 _H H H 

R-^ is hydrogen, halogen, or C^-Cg alkyl; 
R^ , R-^ , and R^ are independently hydrogen J C^-C^ 
Aalky 1 , - { CH2 ) j^-N-piper idinyl , 

- (CH2 )y^-N-piperazinyl, 
55 - (CH2)n-Ni-piperazinyl[N4- (C^ -Cg ) alkyl ] , 

- (CH2 )n"-N-pyrrolidyl, - {CH2 ) ^-PY^idi^iyl , 

- (CH2 ) j^-N-imidazoyl, - {CH2 ) r^-^iniidazoyl , 

- ( CH2 ) j^-N-morpholino , 
« {CH2 ) n""^"^^i^^^^P^olino, 

60 - (CH2 ) n^^~^®^^^y^^*^^^®Pi^.^ siibstituted 

C-j^-Cg alkyl, wherein the substituents are 



selected from -OH, ~NH2 / or -N-B, A and B are 
65 independently hydrogen, C^-Cg alkyl, 

- ( CH2 ) , - ( CH2 ) n-N-piper idiny 1 , 

- {CH2 ) j^-N-piperazinyl, 

- (CH2 )n-N;^ -piper azinyl [N4- (C^-Cg ) alkyl] , 
- (CH2 ) ^-N-pyrrolidyl , - (CH2 ) ^-N-pyridyl , 

70 - (CH2 )n-iniidazoyl or - {CH2 ) ^""N-imidazoyl ; 

, Z^, or Z"^ are independently hydrogen, ' halogen, 
C^^-Cg alkyl, C3-C3 cycloalkyl, C^^-Cg alkoxy, 
C3-Cg cycloalkoxy, nitro, C^-Cg 
perf luoroalkyl, hydroxy, C^-Cg acyloxy, -NH2 , 

75 -NH(Ci-Cg alkyl), -N(C;L-Cg alkyl)2. 
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80 



85 



90 



=il:S^4r- 

-NH{C3-Cecycloalkyl) , -N(C3-Cg cycloalkyl ) 2 , 
hydroxymethyl, C^-C^ acyl, cyano, azido, 
Ci-C^ thioalkyl, sulf inylalkyl, C;^-C5 

sulfonylalkyl, C3-C8 thiocycloalkyl, C3-C8 
sulfinylcycloalkyl, C3-C8 sulfonylcycloalkyl, 
mercapto, C^-Cg alkoxycarbonyl, C3-C8 
cycloalkoxycarbonyl, C2-C4 alkenyl, C4-C8 
cycloalkenyl, or C2-C4 alkynyl; and 
is hydrogen, halogen, C^-Cg-perf luoroalkyl , 
1, l-difluoro(C2-Cg)alkyl, ^jj-^Cfialkyl , 
" (CH2)n-N-piperidinyl, - jCH^ ) ^-piperazin yL 

- ( CH2 ) j^-piperazinyl - ( -Cg ) alkyl ] , 
-(CH2)n-N-Py3rrolidyl, - (CH2 ) ^-pyridinyl , 

- (CH2 ) n-N-imidazoyl , - (CH2 ) j^-N-morpholino , 

- (CH2 )n-N-thiomorpholino, -(j:=CH2 , 

H 

-CH=CH- (C^-Cg ) alkyl , 
- {CH2 ) ^-N-hexahydroazepine, 
95 -(CH2)nNH2, -( CH2)^NH(CT-C^ alkyl) , 

- (CH2)nN(C2-Cg alky jJ2. "1 -oxo (C;^-Cg) alky^ 
carbox^ (C^-Cg ) alkyloxycarbonyl , 
N- (C^^-Cgjalkylcarbamoyl, phenyl or 
substituted phenyl, wherein the substituted 

10 0~ ' ~ ' phenyl~cah" have lEroirf o 

substituents independently selected from z^, 
Z^, Z-^ or a monocyclic heteroaryl group, and 
each C;j^-Cg alkyl group can be substituted 
with -OH, -NH2 or -NAB, where A and B are as 

105 defined above, is hydrogen or C^^-Cg alkyl; 

and 

n is 1 to 4, p is 0 or 1, and the pharmaceutically 
acceptable salts, esters, amides, and 
prodrugs thereof . 

2 . A compound of Claim 1 wherein and Z^ are 
hydrogen, and 2-^ is a halogen. 
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3. A compound of Claim 2 wherein Z*^ is bromine. 

4 . A compound of Claim 3 wherein the bromine is 
located at the 3 or meta position of the phenyl 
ring . 

5. A compound of Claim 1 wherein Z-^ xs hydrogen, Z^ 
is fluorine, and Z-^ is chlorine. 

6. A compound of Claim 5 wherein the fluorine is 
located at the 4 position and the chlorine is 
located at the 3 position of the phenyl ring. 

7 . A compound of Claim 1 wherein 
R^O CHR^ 

I II K , 

X is -N-C-C-R-^, and Y is hydrogen, or 

R^O CHR^ 

. I II I , 
X is hydrogen, and Y is -N-C-C-R-*" . 

8 . A compound of Claim 1 wherein Y is -D~E-F and 
-D-E-F is 

O R^ R^ 

I II I I 
— N-C-C=CH 

r2 o r^ r^ 

I II I I 

— N-S-C=CH 
II 

o 



20 



or 



r-^ o r-^ r^ 

I II I I 

■N-P-C=CH 
OR^ 



A compound of Claim 1 wherein X is -D-E-F and 
-D-E-F is 
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O R^ 



— N-C-C=CH 



10 



r2 0 R^ R^ 

Ml I I 
-N-S-C=CH 
II 
0 



or 



15 



r2 0 R^ R^ 



-N-P-C=CH 
OR^ 



10. A compound of Claim 8 wherein R^ is hydrogen. 

11. A compound of Claim 9 wherein R^ is hydrogen. 

12. A compound of Claim 8 wherein R^ is -{CH2)n' 
morpholino . 

13. A compound of Claxm 9 wherein R'^ is -(CH2)jj- 
morpholino. 

_ A compou nd of Cla im 8 wherein R^_is_ carboxy, 

(C^-Cg) alkyloxycarbonyl or C^^-Cg alkyl. 

15. A compound of Claim 1 wherein Y is -D-E-F and X is 
-0 (CH2 ) j^morpholino . 

15. A compound of Claim 1 wherein Y is -D-E-F and X is 
-0- {CH2 ) y^-NjL-piperazinyl [N4- (C^-Cg ) alkyl] . 

17 . A compound of Claim 1 wherein Y is -D-E-F and X is 
-O- ( CH2 ) imidazoy 1 . 
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18. A compound having the Formula II 



r 



HN (CH) 




II 



10 



15 



20 



wherein Q is 






N 



^ . or N<S5^^>^ ^ ; 



25 



30 



35 



X is -D-E-F and Y is -SR^ , -OR^ , -NHR^ or 

hydrogen, or X is -SR^, -OR^ , -NHR-^ or 
hydrogen, and Y is -D-E-F; 



r2 h 



I 



D is -N-, -(j:-, -N ^N-, -N O- , ^I;J- , 

H 



H H 

^ ^2 ^ |2 

.^_o-, -<f-^-. -^-<f-. -o-^-. -s-^-. 



H 



H H H H 



H 



H 



or absent; 
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^1-5-8^ 

0 0 0 0 

1 I n II 

40 E is -C-, -S-, -P-, or -S-; 

II 1 . 



45 



0 or2 



ft , f f 

F IS -C=<j:, -C2C-R^, or -C=C=(j:; 

H H 



50 0 0 

n 1 

provided that when E is -S- or -S-, D is not 

II 

O 

55 ^2 ^2 

-IjT-j-, or -Ocj:; 
H H H 

60 is hydrogen, halogen, or Ci-Cg alkyl; 

R , R-^, and are independently hydrogen, C^-Cg 
alkyl , - ( CH2 ) n-N-piper idiny 1 , 

- ( CH2 ) jj-N-piperaz inyl , 

- ( CH2 ) n-N^ -piperaz inyl [N4 - ( -C5 ) alkyl ] , 
65 -(CH2)n-N-pyrrolidyl, - {CH2 ) ^-pyridinyl , 
- (CH2 ) ^-N-imidazoyl, - (CH2 ) n-'^A^^i^azoyl^ 

- {CH2 ) j^-N-morpholino , 

- (CH2) j^-N-thiomotpholino, 

-(CH2)n-N-hexahydroazepine or substituted 
C^-Cg alkyl, wherein the substituents are 

A 



70 



selected from -OH, -NH2, or -N-B, A and B are 
independently hydrogen, C^-C^ alkyl, 
75 -(CHjlnOH, - (CH2 ) jj-N-piperidinyl, 

- (CH2 ) j^-N-piperazinyl, 

- ( CH2 ) n-N^ -piperaz inyl [N^ - ( -Cg ) alkyl ] , 

- (CH2 )n-N-pyrrolidyl, - (CH2 ) n'N-pyridyl, 

- (CH2) jj-imidazoyl or - {CH2 ) n-N-imidazoyl; 
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80 E-^ , E^, and E-^ are independently halogen, C^-Cg 

alkyl, C3-CQ cycloalkyl, ^i^^e alkoxy, C3-C3 
cycloalkoxy, nitro, C^-Cg perf luoroalkyl , 
hydroxy, C-j^-Cg acyloxy, -NH2 , -NH(C;|^-Cg 
alkyl), -N(Ci-Cg alkyl)2. -NH(C3"C8 

85 cycloalkyl), -N(C3-C3 cycloalkyl ) 2 r 

hydroxymethyl , Ci~^6 ^cyl , cyano, azido, 
C-j^-Cg thioalkyl, ^I'Cg sulf inylalkyl , C^^-Cg 
sulf onylalkyl , C3-C8 thiocycloalkyl , C3-C3 
sulf inylcycloalkyl , C3 -Cg sulf onylcycloalkyl , 

90 mercapto, C^-Cg alkoxycarbonyl , C3-Cg 

cycloalkoxycarbonyl , ^2~^4 silkenyl, C^-Cg 
cycloalkenyl , or €2^0^ alkynyl; and 
is hydrogen, halogen, -Cg-perf luoroalkyl , 
1, 1-dif luoro(C-L*Cg) alkyl, C^^-Cg alkyl, 

95 - (CH2 ) j^-N-piperidinyl, - {CH2 ) j^-piperazinyl, 

-(CH2)n-Pipe^azinyl[N4- (C^-Cg ) alkyl] , 
" iCH2) ^-^-I>y^roli(3yT, - (CH2 ) n-Py^^^i^V^ ' 

- (CH2 ) y^-N-imidazoyl , - (CH2 ) j-^-N-morpholino, 

- (CH2 ) j^-N-thiomorpholino, -C=CH2 / 
100 I 

H 

-CH=CH- ( -Cg ) alkyl , 

- ( CH2 ) j^-N-hexahydroazepine , 

-(CH2)nNH2,-(CH2)nNH(C;L"'^6 alkyl), 
105 -(CH2)nN(C;L-Cg alkyl)2. -1-oxo ( C;^ -Cg ) alkyl , 

carboxy , (C^^-Cg ) alkyloxycarbonyl , 
N- (C^-Cg ) alkylcarbamoyl , phenyl or 
substituted phenyl, wherein the substituted 
phenyl can have from one to three 
110 substituents independently selected from , 

Z^, or a monocyclic heteroaryl group, and 
each C]^-Cg alkyl group can be substituted 
with -OH, -NH2 or -NAB, where A and B are as 
defined above, is hydrogen or C^-Cg alkyl; 
115 and 
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n is 1 to 4, p is 0 or 1, and the pharmaceutical ly 
acceptable salts, esters, amides, and 
prodrugs thereof. 

19. A compound of Claim 18 wherein and are 
hydrogen, and E^ is a halogen. 

20. A compound of Claim 19 wherein the halogen is 
bromine . 

21. A compound of Claim 20 wherein the bromine is 
located at the 3 or meta position of the phenyl 
ring . 
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26 , 



27 . 



28 . 



A confound of Claim 18 wherein Q is 



A compound of Claim 23 wherein X is 

I II I I . 
— N-C-C=CH 



A compound of Claim 24 wherein X is 



O R^ R^ 
I II I I 
— N-C-C=CH 



A compound of Claim 24 wherein X is 



r2 o r-^ R^ 
I II I I 
— N-S-C=CH 



A compound of Claim 22 wherein X is 




II 

O 



r2 o R-^B 
I II I I 



— N-C-C=CH * 



and Y is hydrogen. 
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30. A coirpound having the Formula III 



10 



15 



20 



HN (CH)p'''^'^\^ 

' E 
Q 



wherein Q is 





N 
H 




III 



25 



30 



35 



X is -D~E-F, and Y is -OR^ , -NHR^ or 

hydrogen, or X is -OR^ , -NHR^ or hydrogen, 
. and Y is _-D-E-F ; 

2 tj2 



r r ri i 



D IS -0-, 



H 



f f T 
1-°- 1-1 



H 



N — ^N-, -N — -Cj: — ^Ijl-, 

H H 
|2 ^2 

-o-y-, -s-cj:-, 

H H H H H H 



or absent; 
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O 
II 

provided that when E is -S- or 

f f 

or -OCj:; 

H H H 
is hydrogen, halogen, or C-^-C^ alkyl; 
, R-^ , and R"^ are independently hydrogen, C^-C^ 
alkyl , - ( CH2 ) j^-N-piper idinyl , 

- { CH2 ) j^-N-piper az inyl , 

- {CH2 ) j^-N^-piperazinyl [N4- (C1-C5) alkyl] , 

- (CH2) ^-IJ-^yrrrolLdv^ , - (CH2 ) n-Py^^io^^^yl ' 

- {CH2 ) j^-N-imidazoyl , - (CH2 ) ^^-imidazoyl, 

- (CH2 ) j^-N-morpholino, 

- ( CH2 ) n"^" thiomorpholino , 

- ( CH2 ) n"-N-hexahydroazepine or substituted 
C^^-Cg alkyl, wherein the substituents are 
selected from 

t 

-OH, -NH2, or -N-B, A and B are independently 
hydrogen, C^-Cg alkyl, - {CH2) ^^ii, 

- {CH2 )n"N~Pip^^i^i^yl ' " {^^2 ^ n"^"P^P^^^^^^y-'^' 

- {CH2)n-N3^-piperazinyl[N4- (C^^-Cg) alkyl] , 

- (CH2 )n-N-pyrrolidyl, - (CH2 ) ^-N-pyridyl, 

- (CH2 )n^i^i^^zoyl, or - (CH2 ) n""N~iniidazoyl ; 



O 
II 

-S-, D is not 
II 

O 



wo 97/38983 PGTAUS97/05778 





.1 r.2 



80 



E-^, E^, and E-^ are independently halogen, C^^-Cg 



alkyl, C3-C8 cycloalkyl, C^-Cg alkoxy, C3-C8 
cycloalkoxy, nitro, C^-Cg perf luoroalkyl, 
hydroxy, C^-Cg acyloxy, -NH2, -NH(C;^-Cg 
aikyl), -NCC^i^Cg alkyl)2, -NH(C3-C8 
cycloalkyl ) , (€3 -Cg cycloalkyl ) 2 , 
85 hydroxymethyl, C^-Cg acyl, cyano, azido, 

^1""^6 thioalkyl, C^-Cg sulf inylalkyl , C^-Cg 
sulfonylalkyl, C3-C8 thiocycloalkyl, Cj-Cg 
sulfinylcycloalkyl, C3-C8 sulf onylcycloalkyl , 
mercapto, C^^-Cg alkoxycarbonyl , C3-CQ 
90 cycloalkoxycarbonyl, C2-C4 alkenyl, C4-C8 

cycloalkenyl, or C2-C4 alkynyl; 
is hydrogen, halogen, C^-Cg-perf luoroalkyl, 
1, l-difluoro(C;j^-Cg)alkyl, C^-Cgalkyl, 
- (CH2)n-N-piperidinyl, - (CH2 ) ^-piperazinyl, 
95 - (CH2 ) n-piperazinyl [N4- (Ci-Cg ) alkyl] , 

- (CH2 ) n-N-pyrrolidyl, - (CH2 ) ^-pyridinyl, 
" (CH2)n-N-imidazoyl, - (CH2 ) n-N-morpholino, 
- (CH2 )n-N-thioinorpholino, -<j^=CH2 , 

100 H 

-CH=CH- ( Ci -Cg ) alkyl , 
- (CH2 ) n"N-hexahydroazepine, 

-^( CH2rnNH2- CH2 ) nNHtC^-c g -alkyl 

-(CH2)nN(Ci'Cg alkyl)2, -1-oxo (C^-Cg > alkyl, 

105 carboxy , ( -Cg ) alkyloxycarbonyl , 

N- {C3^-Cg)alkylcarbamoyl, phenyl or 
siji)Stituted phenyl, wherein the substituted 
phenyl can have from one to three 
substituents independently selected from Z^, 

110 Z^, Z'^ or a monocyclic heteroaryl group, and 

each C^-Cg alkyl group can be substituted 
with -OH, -NH2 or -NAB, where A and B are as 
defined above, is hydrogen or C^^-Cg alkyl; 
and 
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115 



n is 1 to 4, p is 0 or 1, and the pharmaceutically 
acceptable salts, esters, amides, and 
prodrugs thereof . 



31- A compound of Claim 30 wherein Q is 




32. A compound of Claim 30 wherein Q is 




33. A compound of Claim 31 wherein X is 



r2 o 

I II I I 
— N-C-C=CH 



34. A compound of Claim 3 0 wherein E-"- and are 
hydrogen and E^ is bromine. 



35. A compound of Claim 32 wherein X is 

r2 o R^ R^ ... 
I II I I . 
— N-C-C=CH 

A pharmaceutically acceptable composition that 
comprises a compound of Claim 1 . 



36. 
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37. A pharmaceutical ly acceptable composition that 
comprises a compound of Claim 18 . 

38. A pharmaceutic ally acceptable composition that 
comprises a compound of Claim 30. 

39. A method of treating cancer, the method comprising 
administering to a patient having cancer a 
therapeutically effective amount of a compound of 
Claim 1 . 

40. A method of treating or preventing restenosis, the 
method comprising administering to a patient 
having restenosis or at risk of having restenosis 
a therapeutically effective amount of a compound 
of Claim 1 . 

41. A method of treating cancer, the method corrprising 
administering to a patient having cancer a 
therapeutically effective amount of a compound of 
Claim 18. 

42. A method of treating or preventing restenosis, the 
_ _ method comprising administering to -a-patient . 

having restenosis or at risk of having restenosis 
a therapeutically effective amount of a compound 
of Claim 18. 

43. A method of treating cancer, the method conprising 
administering to a patient having cancer a 
therapeutically effective amount of a compound of 
Claim 30. 

44. A method of treating or preventing restenosis, the 
method comprising administering to a patient 
having restenosis or at risk of having restenosis. 



-167- 



a therapeutically effective amount of a compound 
of Claim 30 . 

A method of irreversibly inhibiting tyrosine 
kinases, the method comprising administering to a 
patient a tyrosine kinase inhibition a tyrosine 
kinase inhibiting amount of a compound of Claim 1 . 

A method of irreversibly inhibiting tyrosine 
kinases, the method comprising administering to a 
patient in need of tyrosine kinase inhibition a 
amount of tyrosine kinase inhibiting amount of a 
compound of Claim 18. 

A method of irreversibly inhibiting tyrosine 
kinases, the method comprising administering to a 
patient in need of tyrosine kinase inhibition a 
tyrosine kinase inhibiting amount of a compound of 
Claim 30 . 

The compounds: 

N- [4 - {3-Bromo-phenylamino) --quinazolin-7- 
yl ] acrylamide ; 

3- [4- (3-Bromo-phenylamino) -quinazolin-T-yl- 
carbamoyl ] -acrylic acid; 

3- [4 - (3-Bromo-phenylamino) -qruinazolin-7-yl- 
carbamoyl) -acrylic acid ethyl ester; 

But-2~enoic acid [4- {3-bromo -phenyl amino) - 
quinazolin-7-yl] -amide; 

N- 14- [ (3-Bromophenyl) amino] Quinazolin-6-yl] 

acrylamide; 

N- [4- ( 3 -Methyl -phenylamino ) -quinazolin-7-yl] 
acrylamide; 

N- [4- (3-Chloro-phenylamino) -quinazolin-7-yl ] 
acrylamide; 



N- [4- (3-Bromo-phenylamino) -quina2olin-7-yl] 
methacrylamide ; 

N- [4- (3-Bromo-phenylamino) -quinazolin-7- 
yl ] ethenylsulf onamide ; 

N- [ 4 - [ ( 3 -Chlorophenyl ) amino ] guinazolin- 6 - 
yl ] acrylamide ; 

N- [ 4 - [ ( 3 -Methy Iphenyl ) amino ] quinazolin- 6 - 
y 1 ] acrylamide ; 

N- [4-[ (3- (TrifluoromethyDphenyDaminol- 
quinazolin-e-yl ] acrylamide ; 

N- [4 - [ (3-Bromoph€nyl)amino]quinazolin-6- 
yl ] methacrylamide ; 

N- [4- (3-Bromo-phenylamino) -quinazolin-?- 
yl ] ethenylsul f onamide ; 

N- [4- [ (3-Bromophenyl) amino]quina2olin-6-yl] 
E-but-2-enamide ; 

N- [4- [ (3-Bromophenyl) amino] quinazolin-6-yl] 
4,4, 4-trif luoro-E-but-2-enamide; 

N- [4- [ ( 3-Bromophenyl) amino] quinazolin-6- 
y 1 ) propynamide ; 

N- [4- [ ( 3-Bromophenyl ) amino] guinazolin- 6 - 
yl]but-2-ynamide ; 

N- [4 - ( 3-Bromo-phenylamino) -pyrido [4 , 3-d] - 
pyr imidin-^-7--yl J -acrylamide; 

N- [4- {3-Bromo-phenylamino) -pyrido [3 , 4-d] - 
pyrimidin-6-yl] -acrylamide; 

N- [4- (3-Methyl-phenylamino) -pyrido[3, 4-d] - 
pyrimidin-6-yll -acrylamide; 

N- [4- (3-Bromo-phenylamino) -pyrido [3 , 4-d] - 
pyrimidin-6-yl] -N-methylacrylamide ; 

N- [4 - (3-Bromo-phenylamino) -pyrido [3 , 4-d] - 
pyrimidin-6-yl] -methacrylamide; 

N- [4 - (3-Bromo-phenylamino) -pyrido [3 , 4-d) - 
pyrimidin-6-yl 1 -ethenylsulf onamide ; 



[4- (3-Bromo-phenylamino) -benzo[b] 
thieno [3 , 2-d] pyrimidin-8-yl] acrylamide; 

N- [4- ( 3 -Bromo -phenyl amino) -benzo [b] thieno 
[3, 2-d] pyrimidin- 6 -yl] acrylamide; 

N- [4- (3 -Br omo -phenyl amino) -benzo [b] thieno 
[3 , 2-d] pyrimidin-7-yl] acrylamide; 

N- [4- [ (3 -Bromophenyl) amino] c[uinazolin-6- 
yl] buta-2, 3-dienamide; 

N- [4- [ (3 -Bromophenyl) amino] quinazolin-6-yl] - 
E, 4 -oxopent-2-enamide; 

N- [4 - [ (3 -Bromophenyl) amino] quinazolin-6-yl] - 
E , 4 - e thoxy - 4 - oxobut - 2 - enamide ; 

N- [4- (3-Bromo-phenylaraino) -pyrido [3 , 4 -d] 
pyrimidin- 6 -yl ] penta- 2 , 4 -dienamide ; 

N- [4- (3-Bromo-phenylamino) -pyrido [3 , 4 -d] 
pyrimidin-6-yl] E-but- 2 -enamide ; 

N- [4- (3-Bromo-phenylamino) -pyrido [3 , 4 -d] 
pyrimidin- 6 -yl] cinnamide; 

N- [4- (3-Bromo-phenylamino) -pyrido [3 , 4 -d] 
pyrimidin- 6 -yl] -E, 3 -chloroacrylamide ; 

N- [4 - (3-Bromo-phenylamino) -pyrido [3 , 4 -d] 
pyrimidin- 6 -yl] -propynamide ; 

3- [4- (3-Bromo-phenylamino) -quinazolin-6 - 
ylcarbamoyl] -acrylic acid (Z) ; and 

4- [ (3-Bromo-phenyl) amino] -6- (ethenesulf onyl) 
pyrido [3 , 4 -d] pyrimidine . 

A method of treating psoriasis, the method 
comprising administering to a patient having 
psoriasis a therapeutically effective amount of a 
compound of Claim 1 . 

A method of treating psoriasis, the method 
comprising administering to a patient having 
psoriasis a therapeutically effective amount of a 
compound of Claim 18. 
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51. A method of treating psoriasis, the method 
comprising administering to a patient having 
psoriasis a therapeutically effective amount of a 
compound of Claim 30. 

52. A method of treating atherosclerosis, the method 
comprising administering to a patient having 
atherosclerosis a therapeutically effective amount 
of a compound of Claim 1 . 

53. A method of treating atherosclerosis, the method 
comprising administering to a patient having 
atherosclerosis a therapeutically effective amount 
of a compound of Claim 18. 

54. A method of treating atherosclerosis, the method 
comprising administering to a patient having 
atherosclerosis a therapeutically effective amount 
of a compound of Claim 30. 

55. A method of treating endometriosis, the method 
comprising administering to a patient having 
endometriosis a therapeutically effective amount 

of- a- compound -of -Cla-im--l-. 

56. A method of treating endometriosis, the method 
comprising administering to a patient having 
endometriosis a therapeutically effective amount 
of a compound of Claim 18. 

57. A method of treating endometriosis, the method 
comprising administering to a patient having 
endometriosis a therapeutically effective amount 
of a compound of Claim 30. 
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8 . The compounds : 

1- [4- (3-Bromo-phenylamino) -quinazolin-6-yl] - 
pyrrole-2 , 5-dione ; 

1_ [4- (3-Bromo-phenylamino) -quinazolin-6-yl] - 
prop- 2 -en- 1 -one ; 

Acrylic acid 4-.(3-broino-phenylamino) - 
quinazolin-6 -yl ester ; 

Methyl N- [4- [ (3-bromophenyl) amino] -P-ethenyl- 
pyrido [3 , 4-d] pyrimidin- 6-yl] phosphonamidate ; 

Acrylic acid 4- ( 3 -bromo-phenylamino) - 
quinazolin-V-yl ester; 

1- [4- (3-Bromo-phenylamino) -quinazolin-6 -yl] - 
but -3 -en- 2 -one; 

Acrylic acid 4- (3-chloro-4-f luoro- 
phenylamino) -7-methoxy-quinazolin-6-yl ester; 

Penta-2 , 3 -dienoic acid [4- {3-bromo- 
phenylamino) -quinazolin-6-yl] -amide ; 

Propa-1, 2-diene-l-sulf onic acid [4- (3-bromo- 
phenylamino) -quinazolin-6-yl] -amide; 

Methyl N- [4- [ (3-bromophenyl) amino] -6- 
quinazolinyl] -P- ( 1 , 2 -propadienyl ) phosphonamidate ; 

N- [1- (3-Bromo-phenylamino) -9H-2 , 4 , 9-triaza- 
f luoren-7-yl] -acrylamide; 

N- [4~ {3-Bromo-phenylamino) -9H-1, 3 , 9-triaza- 
f luoren-6-yl] - acrylamide; 

N- [4- (3-Chloro-4-f luoro-phenylamino) - 
quinazolin-6-yl] -acrylamide; 

N- (4-Phenylmethylamino-quina2olin-6-yl) - 
acrylamide; 

(S) -N- [4- (1 -Phenyl -ethylamino) -quinazolin-6- 
yl] -acrylamide; 

(R) -N- [4- (1 -Phenyl- ethylamino) -quinazolin-6- 
yl] -acrylamide; 

N- [4- (3-Chloro-4-f luoro-phenylamino) - 
pyrido [3 , 4 - d] pyrimidin- 6 - yl] -acrylamide ; 
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N- [4- (3-Chloro-4-f luoro-phenylamino) - 
pyrido [3 , 4-d] pyrimidin-6-yl] -N-methyl-acrylamide ; 

(3-Chloro-4-f luoro-phenyl) - (6-ethenesulf inyl- 
pyrido[3,4-d]pyrimidin-4-yl] -amine; and 
40 { 3 -Bromo- phenyl) - (6-ethenesulf inyl- 

pyridot3, 4-d] pyrimidin-4-yl) -amine. 

59. A compound of Claim 18 wherein is hydrogen, 
is fluorine, and E"^ is chlorine. 

60. A compound of Claim 59 wherein the fluorine is 
located at the 4 position and the chlorine is 
located at the 3 position of the phenyl ring. 

61. A compound of Claim 30 wherein E"^ is hydrogen, 
E"^ is fluorine, and E3 is chlorine. 

62. A compound of Claim 61 wherein the fluorine is 
located at the 4 position and the chlorine is 
located at the 3 position of the phenyl ring. 

63. The compounds: 

N- [4- (3-Bromo-phenylamino) -pyrido [4 , 3-d] - 

" pyrimidin--7-yl-] ^N--(3-morphoTin-4 --yi-^propyl> = 

acrylamide ; 

5 N- [4- (3-Bromo-phenylamino) -pyrido [3, 4-d] - 

pyrimidin-6-yl] -N- (3 -morpholin-4-yl -propyl) - 
acrylamide; 

N- [4- [ (3-Bromophenyl) amino] quina2olin-7- 
yl] -N- l3-morpholinopropyl] acrylamide; 
10 N- [4- (3-Bromo-phenylamino) -6- (3-morpholin-4- 

yl -propylamine) -quina2olin-7-yl] -acrylamide; 

N- [4- [ (3-Bromophenyl) amino! -7 - [3- (4- 
morpholino)propoxy] quinazolin-6-yl] acrylamide; 
N- [4- [ (3-Methylphenyl)amino] -7- [3- (4- 
15 morpholino)propoxy) quina2olin-6-yl] acrylamide ; 
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N- [4- [ (3-Methylphenyl) amino] -7- [3- (4,N- 
methyl-l , N-piperazino) propoxy] quinazolin- 6 - 
yl 1 acrylamide ; 

N- [4- [ (3-Bromophenyl) amino] -7- [3- (4,N-methyl- 
l,N-piperazino) propoxy] quinazolin-6 -yl] acrylamide; 

N- [4- [ (3-Bromophenyl) amino] -7- [3- (l^N- 
imidazyl ) propoxy] quinazolin- 6 -yl] acrylamide; 

N- [4- [ (3-Bromophenyl) amino] -7- [4- {N,N- 
dimethyl -amino) butoxy] quinazolin-6-yl] acrylamide; 

N- [4- [ (3-Bromophenyl) amino] quinazolin- 6 -yl] - 
N- [3 -morpholinopropyl] acrylamide; 

N- [4- (3-Bromo-phenylamino) -pyrido [3, 4-d] 
pyrimidin-6 -yl] -N- (2- (N, N-dimethylamino) ethyl ) 
acrylamide; 

N- [4- [ (3-Bromophenyl) amino] quinazolin-6-yl] - 
E,4- (3- (N, N-dimethylamino) propoxy-4 -oxobut-2- 
enamide tris trif luoroacetate ; and 

N- [4- [ (3-Bromophenyl) amino] quinazolin- 6 -yl] - 
E,4- (3- (N^ N-dimethylamino) propyl amino -4 -oxobut- 2- 
enamide. 

64 . The compounds : 

N- [4- (3-Bromo-phenylamino) -7- (3 -morpholin-4 - 
yl -propoxy) -pyrido [3 , 2-d] pyrimidin-6-yl] -acryl 
amide; 

But-2-enedioic acid [4- {3-chloro-4 -f luoro- 
phenylamino) -quinazolin-6-yl] -amide 
( 3 -dimethylamino- propyl ) -amide ; 

But-2-enedioic acid [4- (3-chloro-4-f luoro- 
phenylamino) -pyrido [3 , 4-d] pyrimidin-6 -yl] -amide 
(3-dimethylamino-propyl) -amide; 

But-2-enedioic acid . [4- (3-chloro-4-f luoro- 
phenylamino) -pyrido [3 , 4-d] pyrimidin-6 -yl] -amide 
(3 -imidazol-l-yl -propyl) -amide; 
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4 , 4 -Dif luoro~8-morpholin-4 -yl-oct-2- 
enoic acid [4- (3-chloro-4-f luoro-phenylamino) - 
• pyrido[3,4-d]pyriinidin-6-yl] -amide; 

8-Dimethylamino-4, 4-dif luoro-oct-2-enoic acid 
[4- (3-chloro-4-f luoro-phenylamino) -pyrido [3,4-d] 
pyrimidin-6-yl] -amide; 

7-Dimethylamino-4 , 4-dif luoro-hept-2- 
enoic acid [4- (3 -chloro-4-f luoro-phenylamino) - 
pyrido [3 , 4-d] pyrimidin-6-yl] -amide; 

4 , 4-Dif luoro-7-morpholin-4-yl-hept-2- 
enoic acid [4- (3 -chloro-4-f luoro-phenylamino) - 
pyrido [3 , 4-d) pyrimidin-6-yl] -amide; 

6-Dimethylamino-hex-2-ynoic acid [4-(3- 
chloro-4-f luoro-phenylamino) -pyrido [3, 4-d] 
pyrimidin-6-yl] - amide; 

6- Morpholin-4-yl-hex-2-ynoic acid [4-(3- 
chloro-4-f luoro-phenylamino) -pyrido [3, 4-d] 
pyrimidin-6-yl] -amide; 

7- Dimethylamino-hept-2-ynoic acid [4-{3- 
chloro-4-f luoro-phenylamino) -pyrido [3 , 4 -d] 
pyrimidin-6-yl] -amide; 

7-Morpholin-4-yl-hept-2-ynoic acid [4-(3- 
chloro-4-f luoro-phenylamino) -pyrido [3, 4-d] 
pyrimidin-6-_yl]_-amide.; 

5-Dimethylamino-pent-2-ynoic acid [4-(3- 
chloro-4-f luoro-phenylamino) -pyrido [3 , 4 -d] 
pyrimidin-6-yl] -amide; 

5-Morpholin-4-yl-pent-2-ynoic acid [4-(3- 
chloro- 4 - f luoro-phenylamino ) -pyrido [ 3 , 4 - d ] 
pyrimidin-6-yl] -amide; 

5-Imidazol-l-yl-pent-2-ynoic acid [4-(3- 
chloro-4 -f luoro-phenylamino) -pyrido [3 , 4 -d] 
pyrimidin-6-yl] -amide; 

5- (4-Methyl-pipera2in-l-yl-pent-2-ynoic acid 
[4- ( 3 -chloro-4-f luoro-phenylamino) -pyrido (3,4-d] 
pyrimidin-6-yl] -amide; 
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4- [4- {3-Chloro-4-f luoro-phenylamino) - 
pyrido [3 , 4-d] pyriTnidin-6 -ylcarbamoyl] -but-3-enoic 
acid 2- (4-methyl-piperazin-l-yl) -ethyl ester; 

4- [4- {3-Chlorp-4-f luoro-phenylamino) - 
pyrido [3 , 4-d] pyrimidin-6 -ylcarbamoyl] -but-3 -enoic 
acid 2- (imidazol-l-yl) -ethyl ester; 

Pent-2-enedioic acid 1- { [4- {3-chloro-4- 
f luoro-phenylamino) -pyrido [3 , 4-d] pyrimidin-6-yl] - 
amide} 5- [ {3-morpholin-4 -yl-propyl) -amide] ; 

Pent-2-enedioic acid l-{ [4- (3-chloro-4- 
f luoro-phenylamino) -pyrido [3 , 4-d] pyrimidin-6-yl] - 
amide} 5- t { 3 -diethylamino-propyl ) -amide] ; 

4- [4- (3 -Chloro-4-f luoro-phenylamino) - 
pyrido [3 , 4 -d] pyrimidin- 6 -ylcarbamoyl] -but-3-enoic 
acid 2-morpholin-4 -yl-ethyl ester; 

Pent-2 -enedioic acid 1- { [4- (3-chloro-4- 
f luoro-phenylamino) -pyrido [3 , 4-d] pyrimidin- 6 -yl] - 
amide} 5-{ [3 -4-methyl-piperazin-l-yl) -propyl] - 
amide } ; 

(3-Chloro-4-f luoro-phenyl) - {6 - [2- (3- 
dimethylamino-propoxy) -ethenesulf onyl] -pyrido 
[3 , 4-d] pyrimidin-4 -yl } -amine ; 

(3 -Chloro-4-f luoro-phenyl) - (6- {2- [4- 
(4-methyl-pipera2in-l-yl) -butylamino] - 
ethenesulf onyl } -pyrido [3 , 4-d] pyrimidin-4 -yl ) - 
amine ; 

3- [4- (1 -Phenyl -e thy lamino) -quina2olin-6- 

yl carbamoyl] -acrylic acid 2-morpholin-4 -yl-ethyl 
ester; 

But -2 -enedioic acid (4-imidazol-l-yl-butyl) - 
amide [4- (1 -phenyl -ethyl amino) -quina2olin-6 -yl] - 
amide; 

4- [4- (1-Phenyl-ethylamino) -quinazolin-6- 
ylcarbamoyl] -but -3 -enoic acid 3 -diethylamino- 
propyl ester; 
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Pent-2-enedioic acid 5- { [2- {4-methyl- 
piperazin-l-yl) -ethyl] -amide} 1- { [4- (1-phenyl- 
• thylatnino) -quinazolin-6-yl] -amide} ; 

4 , 4-Dif luoro-7-morpholin-4-yl-hept-2-enoic 
acid [4- (1 -phenyl -ethylamino) -quinazolin-6-yl] - 
amide ; 

7-Dimethylamino-4, 4-dif luoro-hept-2-enoic 
acid [4- (1 -phenyl -ethylamino) -quina2olin-6-yl] - 
amide ; 

7- Imidazol-l-yl-hept-2-ynoic acid t4-(l- 
phenyl -ethylamino) -quinazolin-6-yl) -amide; 

6- Dimethylamino-hex-2-ynoic acid [4- (1- 
phenyl- ethylamino) -quinazolin-6-yl] -amide; 

But-2-enedioic acid [4- (3-bromo-phenylamino) - 
pyrido [3 , 4-d] pyrimidin-6-yl] -amide 
{ 3 - dime t hyl amino - propyl ) - amide ; 

But-2-enedioic acid [4- (3-bromo-phenylamino) - 
pyrido [3 , 4-d] pyrimidin-6-yl] -amide (3 - imidazol- 
1-yl- propyl) -amide; 

4 , 4-Dif luoro-8-morpholin-4 -yl-oct-2- 
enoic acid [4 - ( 3 -bromo-phenylamino) -pyrido [3,4 -d] 
pyrimidin-6-yl] -amide; 

8 - Dimethylamino-4 , 4 -dif luoro-oct - 2 -enoic acid 
_ [.4_^ (3 -bromo--pheny-lamino)-^-pyr-ido-[-3 ,-4- d)-pyrimidin-- 6 ^ 

yl] -amide; 

7- Dimethylamino-4,4-dif luoro-hept-2-enoic 
acid . [4- (3-bromo-phenylamino) -pyrido [3 , 4-d] 
pyrimidin-6-yl] -amide; , 

4 , 4-Dif luoro-7-morpholin-4-yl-hept-2-enoic 
acid [4- (3-bromo-phenylamino) -pyrido [3 , 4-d) 
pyrimidin-6-yl] -amide; 

6-Dimethylamino-hex-2-ynoic acid [4- (3-bromo- 
phenylamino) -pyrido [3, 4-dlpyrimidin-6-yl] -amide; 

6-Morpholin-4-yl-hex-2-ynoic acid [4-(3- 
bromo-phenylamino) -pyrido [3, 4-d] pyrimidin-6-yl] - 
amide ; 
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7-Dimethylamino-hept-2-ynoic acid [4- (3- 
bromo- phenyl amino) -pyrido [3 , 4 -d] pyrimidin-6 -yl] - 
amide ; 

7-Morpholin-4 -yl-hept-2-ynoic acid [4- (3- 
bromo-phenylamino). -pyrido [3 , 4 -d] pyrimidin-6-yl] - 
amide ; 

5-Dimethylamino-pent -2 -ynoic acid [4- (3- 
bromo-phenylamino) -pyrido [3 , 4 -d] pyrimidin-6 -yl] - 
amide ; 

5-Morpholin-4 -yl-pent -2 -ynoic acid [4- (3- 
bromo-phenylamino) -pyrido [3 , 4 -d] pyrimidin-6 -yl] - 
amide ; 

5-Imidazol-l-yl-pent-2-ynoic acid [4- (3- 
bromo-phenylamino) -pyrido [3 ^ 4 -d] pyrimidin-6-yl] - 
amide ; 

5- (4 -Methyl-piperazin-l-yl) -pent-2-ynoic aci 
[4- (3-bromo-phenylamino) -pyrido [3 , 4 -d] pyrimidin-6 
yl] -amide / 

4- [4- (3 -Bromo-phenylamino) -pyrido [3 , 4-d] 
pyrimidin- 6 -ylcarbamoyl] -but-3-enoic acid 
2- (4 -methyl-piperazin-l-yl) -ethyl ester; 

4- [4- ( 3 -Bromo-phenylaminp) -pyrido [3 / 4-d] 
pyrimidin-6-ylcarbamoyl] -but-3-enoic acid 
2 - imidazol - 1 -yl -ethyl ester ; 

Pent-2-enedioic acid l-{ [4- (3-bromo- 
phenylamino) -pyrido [3 , 4-d] pyrimidin-6-yl] -amide} 
5- [ (3-morpholin-4-yl-propyl) -amide] ; 

Pent-2-enedioic acid l-{ [4- (3-bromo- 
phenylamino) -pyrido [3 , 4-d] pyrimidin-6-yl] -amide} 
5- [ (3 -diet hylamino- propyl) -amide] ; 

4- [4- (3 -Bromo-phenylamino) -pyrido [3 , 4-d] 
pyrimidin- 6 -yl carbamoyl] -but-3-enoic acid 
2-morpholin-4 -yl -ethyl ester; 

Pent-2-enedioic acid l-{ [4 -(3-bromo- 
phenylamino) -pyrido [3 , 4 -d] pyrimidin- 6 -yl] -amide } 
5- { [3- (4 -methyl -piperazin-l-yl) -propyl] -amide} ; 
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(3-Bromo-phenyl) -{6- [2- (3-dimethylamino- 
propoxy) -ethenesulf onyl] -pyrido [3 , 4 -d] pyrimidin- 
4-yl} -amine; 

(3-Bromo-phenyl) - (6- {2- [4- (4 -methyl- 
piperazin-l-yl) -butylamino] -ethenesulf onyl} - 
pyrido [3 , 4-d]pyrimidin-4-yl) -amine; 

{3-Bromo-phenyl) - [6- {5-morpholin-4-yl-pent- 
1-ene-l-sulfonyl) -pyrido [3 , 4-d] pyrimidin-4-yl} - 
amine ; 

But-2-enedioic acid [4- (3-chloro-4-f luoro- 
phenylamino) -quinazolin-6-yl] -amide 
(3 -dimethylamino-propyl) -amide; 

But-2-enedioic acid [4- (3-chloro-4-f luoro- 
phenylamino) -quina2olin-6-yl] -amide (3-imidazol- 
1-yl -propyl) -amide; 

4 , 4-Dif luoro-8-morpholin-4-yl-oct-2-enoic 
acid [4- (3-chloro-4-f luoro-phenylamino) - 
quinazolin-6-yl] -amide; 

8 -Dimethylamino-4 , 4 -dif luoro-oct - 2 -enoic acid 
[4- (3 -chloro-4-f luoro-phenylamino) -quinazolin-6- 
yl] -amide ; 

7 -Dimethylamino-4 , 4-dif luoro-hept-2-enoic 
acid [4- (3-chloro-4-f luoro-phenylamino) - 
qu-i-nazol-in - 6 -y-l ] -amide ; : 

4 , 4 - Di f luoro -7-morpholin-4-yl- hept - 2 - enoi c 
acid [4- (3 -chloro-4-f luoro-phenylamino) - 
quinazolin-6-yl] -amide; 

6-Dimethylamino-hex-2-ynoic acid [4-(3- 
chloro-4-f luoro-phenylamino) -quinazolin-6-yl] - 
amide ; 

6- Morpholin-4-yl-hex-2-ynoic acid [4-(3- 
chloro-4-f luoro-phenylamino) -quinazolin-6-yl] - 
amide; 

7- Dimethylamino-hept-2-ynoic acid [4-(3- 
chloro-4-f luoro-phenylamino) -quinazolin-6-yll - 
amide ; 
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7-Morpholin-4 -yl-hept-2-ynoic acid [4- (3- 
chloro-4-f luoro-phenylamino) -quinazolin-6-yl] - 
amide ; 

5-DimethylaTnino-pent-2-ynoic acid [4- (3- 
chloro-4-f luoro-phenylamino) -quinazolin-6-yl] - 
amide; 

5-Morpholin-4-yl-pent-2-ynoic acid [4-{3- 
chloro-4 -f luoro-phenylamino) -quinazolin-6-yl] - 
amide ; 

5- Imidazol-l-yl-pent-2-ynoic acid [4- (3- 
chloro-4 -f luoro-phenylamino) -quinazolin-6-yl] - 
amide ; 

5- (4 -Methyl-piperazin-l-yl) -pent-2-ynoic acid 
[4- ( 3 -chloro-4 - f luoro-phenylamino) -quinazolin- 
6 -yl] -amide ; 

Pent-2-enedioic acid l-{ [4- (3-chloro- 

4 - f luoro-phenylamino) -quinazolin-6-yl] -amide} 

5- [ {3-morpholin-4-yl-propyl) -amide] ; 

Pent-2-enedioic acid l-{ [4- (3-chloro- 

4- f luoro-phenylamino) -quinazolin-6 -yl] -amide} 

5- [ {3-diethylamino-propyl) -amide] ; 

4- [4- (3-Chloro-4-f luoro-phenylamino) - 
quinazolin-6-ylcarbamoyl] -but-3-enoic acid 
2-morpholin-4 -yl-ethyl ester; 

Pent-2-enedioic acid l-{ [4- (3-chloro- 

4 - f luoro-phenylamino) -quinazolin- 6 -yl] -amide} 

5- { [3- (4 -methyl-piperazin-l-yl) -propyl] -amide} ; 

(3-Chloro-4-f luoro-phenyl) - {6- [2- (3- 
dimethylamino-propoxy) -ethenesulf onyl] -quinazolin- 
4 -yl} -amine; 

( 3 -Chloro-4-f luoro-phenyl) -(6-{2-[4-(4- 
methyl-piperazin-l-yl) -butylamino] - 
ethenesulf onyl} -quinazolin-4-yl) -amine; 

But-2-enedioic acid [4- (3 -bromo-phenylamino) - 
quinazolin- 6 -yl] -amide (3 -dimethylamino-propyl ) - 
amide; 



• 
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230 



235 



240 



245 



250 



255 



260 



But-2-enedioic acid [4- (3 -bromo-phenylamino) - 
quinazolin-6-yl] -amide (3-imidazol-l-yl-propyl) - 
• amide; 

4 , 4 -Dif luoro-8 -morpholin-4 -yl-oct-2 -enoic 
acid [4- (3 -bromo- phenyl amino) -quinazolin-6-yl] - 
amide; 

8-Dimethylamino-4 , 4-dif luoro-oct-2-enoic acid 
[4- (3-bromo-phenylamino) -quinazolin-6-yl] -amide; 

7-Dimethylamino-4, 4-dif luoro-hept-2-enoic 
acid [4- (3-bromo-phenylamino) -quinazolin-6-yl] - 
amide ; 

4 , 4-Dif luoro-7-morpholin-4-yl-hept-2-enoic 
acid [4- {3-bromo-phenylamino) -quinazolin-6-yl] - 
amide ; 

6-Dimethylamino-hex-2-ynoic acid [4- (3-bromo- 
phenylamino) -quinazolin-G-yl] -amide; 

6- Morpholin-4-yl-hex-2-ynoic acid [4-(3- 
bromo-phenylamino) -quinazolin-G-yl] -amide; 

7- Dimethylamino-hept-2-ynoic acid [4-(3- 
bromo-phenylamino) -quinazolin-6-yl] -amide; 

7-Morpholin-4-yl-hept-2-ynoic acid [4-(3- 
bromo-phenylamino) -quinazolin-6-yl] -amide; 

5-Dimethylamino-pent-2-ynoic acid [4- (3- 
bromo-phenylamino)-- qu-inazoli-n- 6 -yl ] - amide-; 

5-Morpholin-4-yl-pent-2-ynoic acid [4-(3- 
bromo- phenyl ami no) -quinazolin-G-yl] -amide; 

5-Imidazol-l-yl-pent-2-ynoic acid [4-(3- 
bromoTphenylamino) -quinazolin-6-yl] -amide; 

5- (4-Methyl-piperazin-l-yl) -pent-2-ynoic acid 
[4- {3-bromo-phenylamino) -quinazolin-6-yl] -amide; 

4- [4- (3 -Bromo-phenylamino) -quinazolin-6- 
ylcarbamoyl] -but-3-enoic acid 2-{4-methyl- 
piperazin-l-yl> -ethyl ester; 

4- [4- (3 -Bromo-phenylamino) -quinazolin-6- 
ylcarbamoyl] -but-3-enoic acid 2-imidazol-l-yl- 
ethyl ester; 
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Pent-2-enedioic acid 1- { [4 - {3 -bromo- 



phenylamino) -quinazolin-6-yl] -amide} 
5- [ (3 -morpholin-4-yl -propyl) -amide] ; 



Pent-2-enedioic acid.l-.{ [4- (3-bromo- 



phenylamino) -quinazolin-6 ^yl] .-amide}* 
5- [ (3-diethylamino-propyl) -amide] ; 



270 
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4- [4- (3-Bromo-phenylamino) -quinazolin-6- 
ylcarbamoyl] -but-3-enoic acid 2-morpliolin-4-yl- 
ethyl ester; 

Pent-2-enedioic acid 1 - { [4 - (3 -bromo- 
phenylamino) -quinazolin- 6 -yl] -amide} 5- { [3- (4- 
methyl-piperazin-l-yl) -propyl] -amide} ; 

3- [4- (1 -Phenyl -e thy lamino) -pyrido [3, 4-d] 
pyrimidin-6-ylcarbamoyl] -acarylic acid 

2- morpholin-4 -yl-ethyl ester; 

But - 2 -enedioic acid { 4 - imidazol - 1 -yl - 
butyl) -amide [4- ( 1 -phenyl-ethylamino) - 
pyrido [3 , 4 -d] pyrimidin-6 -yl] -amide ; 

4- [4- (1 -Phenyl-ethylamino) -pyrido [3 , 4-d] 
pyrimidin-6 -ylcarbamoyl] -but-3-enoic acid 

3 - diethylamino- propyl ester; 

Pent -2 -enedioic acid 5-{[2- ( 4 -methyl - 
piperazin-l-yl) -ethyl] -amide} 1- { [4- (1 -phenyl- 
ethylamino) -pyrido [3 ,4 -d] pyrimidin-6 -yl] -amide} ; 

4 , 4-Dif luoro-7-morpholin-4-yl-hept-2 -enoic 
acid [4 - (1 -phenyl-ethylamino) -pyrido [3 , 4-d] 
pyrimidin-6-yl] -amide; 

7 - Dime t hy 1 amino - 4 , 4 - di f luoro - hep t - 2 - enoi c 
acid [4- (1 -phenyl-ethylamino) -pyrido [3 , 4-d] 
pyrimidin-6-yl] -amide; 

7 - Imidazol -1-yl-hept- 2 -ynoic acid [4- (l- 
phenyl-ethylamino) -pyrido [3 , 4 -d] pyrimidin-6 -yl] - 
amide ; 

(3-Chloro-4-f luoro-phenyl) - [6- ( 5-morpholin-4 - 
yl-pent-l-ene-l-sulf onyl) -pyrido [3 , 4-d] pyrimidin- 
4 - y 1 ] - amine ; and 





wo 97/38983 



PCT/US97/05778 



10 



15 



20 



25 



30 



.^182- 

6-Dimethylamino-hex-2-ynoic acid [4-(l- 
pheny 1 -ethy lamino ) -pyrido [3,4 -d] pyr imidin- 6-y 1 ] - 
amide. 

65. A compound according to Claim 1 wherein 
X is -D-E-F and F is 



and is 

1 , 1-dif luoro ( -Cg ) alkyl , -Cgalkyl , 

- ( CH2 ) j^-N-piperidinyl , - ( CH2 ) j^-piperazinyl , 

- (CH2 ) n-piperazinyl [N4~ (C^^-Cg ) alkyl] , 

• - {CH2 ) j^-N-pyrrolidyl, - (CH2 ) ^-pyridinyl , 

- (CH2) j^-N-imidazoyl, - (CH2 ) jj-N-morpholino, 

- (CH2 ) j^-N-thiomorpholino, 
-CH=CH- (C^^-Cg) alkyl, 

- {CH2 ) j^-N-hexahydroazepine , 
-(CH2)nNH2,-(CH2)nNH(Ci-Cg alkyl), 
-(CH2)nN(C;^-Cg alkyl)2, -1-oxo (C^-Cg) alkyl , 
carboxy , (C^-Cg ) alkyloxycarbonyl , 

N- (C2-Cg)alkylcarbamoyl, emd each C^^-Cg alkyl 
group of 1, 1-dif luoro (C^-Cg) alkyl, C^-Cg 
alkyl, -CH=CH-{C3^-Cg) alkyl, 

-l-oxo{C2-Cg) alkyl, (C^-Cg) alkyloxycarbonyl, 
or -N~ (C^j^-Cg) alkylcarbamoyl is substituted 
with -OH, -NH2/ or -NAB, where A cind B are as 
defined above; or 
Y is -D-E-F and F is 



-C=i 




• H 



H 



-C=C, -CsC-R^ or -C=C=< 





H 



H 
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and is 



1, 1-difluoro (C^-Cg) alkyl, Ci-C^alkyl, 

- (CH2 ) j^-N-piperidinyl, - (CH2 ) n"PiP^2^azinyl , 

- < ) j^-piperazinyl [N4 - { -Cg ) alkyl ] , 

- (CH2 ) j^-N-pyrrolidyl, - (CH2 ) ^-Pyridinyl, 

- (CH2 )n-N-imidazoyl, - (CH2 ) n"N-morpholino, 

- (CH2 ) y^-N-thiomorpholino, 
-CH=CH- ( -C 5 ) alkyl , 

- (CH2 ) j^-N-hexahydroazepine, 
-(CH2)nNH2.-(CH2)nNH(C-^-C5 alkyl), 

- (CH2 )nN(Ci-C5 alkyl)2, -1-oxo (C^-Cg ) alkyl , 
carboxy , (C^-Cg ) alkyloxycarbonyl , 
N-- (C^-Cg ) alkylcarbamoyl , and each C^-Cg alkyl 
group of 1, l-difluoro{C3^-Cg) alkyl, C^-Cg 
alkyl, -CH=CH- (C^-Cg) alkyl, 

-1-oxo (C^^-Cg) alkyl, (C^^-Cg) alkyloxycarbonyl, 
or -N- (C^^-Cg ) alkylcarbamoyl is substituted 
with -OH, -NH2 , or -NAB, where A and B are as 
defined above . 



66. A compound according to Claim 18 wherein 
X is -D-E-F and F is 



1, l-difluoro(C^-Cg) alkyl, C^j^-Cgalkyl , 

- (CH2 ) j^-N-piperidinyl, - (CH2 ) ^^-piperazinyl , 

- (CH2)n-piper^2:inyl[N4- {C^^-Cg ) alkyl] , 

- { CH2 ) n-N-pyrrolidyl , - { CH2 ) ^^-pyr idiny 1 , 

- (CH2 ) j^-N-imidazoyl , - (CH2)n-N-morpholino, 

- (CH2 ) n~N-thiomorphplino, 
-CH=CH- (C^-Cg ) alkyl, 

- {CH2 ) n~N-hexahydroazepine, 




H 



H 



cund is 
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-(CH2)nNH2,-{CH2)nNH(Ci-C6 alkyl ) , 
-(CH2)nN(Ci-Cg alkyl)2, -1-oxo (C^-Cg ) alkyl , 
car boxy , ( -Cg ) alkyloxycarbony 1 , 
N- (C2-Cg)alkylcarbamoyl, and each Cii^-Cg alkyl 
group of 1, l-difluoro(C^^Cg) alkyl, C^^-Cg 
alkyl, -CH=CH-{C^-C6)alkyl, 

-1-0x0 (Cj-Cg ) alkyl , (C^-Cg ) alkyloxycarbonyl , 
or -N- (C^-Cgjalkylcarbamoyl is substituted 
with -OH, -NH2/ or -NAB, where A and B are as 
defined above; or 
Y is -D-E-F and F is 



and is 

1 , 1-dif luoro (C-L"Cg ) alkyl , -Cgalkyl , 

- (CH2)n"N-piperidinyl, - (CH2)n"PiP^^^zinyl, 
~ (CH2 ) j^-piperazinyl [N4 - (C^ -Cg ) alkyl ] , 

- (CH2 ) j^-N-pyrrolidyl , - (CH2 ) ^^-pyridinyl , 

- (CH2)n"N-imidazoyl, - (CH2) ^"N-morpholino, 
- {CH2 ) ^-N-thiomorpholino, 

. __-CH=CH-_( Ci_rCg ) _alkyl , _^ 

- (CH2 ) j^-N-hexahydroazepine , 
-(CH2)nNH2,-(CH2)nNH(Ci-Cg alkyl), 
-(CH2)nN(C;j^-Cg alkyl) 2 , -1-oxo (C^-Cg) alkyl, 
carboxy , (C^^-Cg ) alkyloxycarbonyl , 

N- (C]^-Cg)alkylcarbainoyl, and each C^-Cg alkyl 
group of 1, l-difluoro(C2-Cg)alkyl, C^-Cg 
alkyl, -CH=C:H-(Ci-Cg) alkyl, 

-1-0x0 {C2^-Cg ) alkyl , (C;j^ -Cg) alkyloxycarbonyl , 

or -N- (C]L"^6^^^'^y^^^^^^"^^y-'- substituted 
with -OH, -NH2. or -NAB, where A and B are as 
defined above. 
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67. A compound according to Claim 3 0 wherein 
X is -D-E-F and F is 




5 



CsG-R 



or 



-C=C 



H 



H 



20 



and is 

1, 1-difluoro (C3^-C5)alkyl, C^~Cgalkyl, 

- (CH2 ) j^-N-piperidinyl , - l^^2 ^ n'^^P^^^^^^^^ ' 
" (CH2 ) n-pipe^razinyl [N4- (C^-C^ ) alkyl] , 

- ( CH2 ) n-N-pyrrolidyl , - { CH2 ) j^-pyr idinyl , 

- (CH2 ) j^-N-imidazoyl, - (CH2 ) ^-N-morpholino, 

- (CH2 ) j^-N-thiomorpholino, 
-CH=CH- {Ci-C5)alkyl, 

- (CH2 ) j^-N-hexahydroazepine , 

- (CH2)nNH2' - '^^2)n^<^l'-^6 alkyl ) , 

- (CH2)nN{C3^-C5 alkyl)2, -1-oxo (Ci-Cg ) alkyl , 
carboxy , (C^^ -C^ ) alkyloxycarbonyl , 

N- (C^-C^) alkylcarbamoyl , and each C^^-Cg alkyl 
group of 1, 1-difluoro (C^-Cg) alkyl, C^-C^ 
alkyl, -CH=CH- ( -Cg ) alkyl , 

-1-0x0 (C^^-Cg ) alkyl , (C^-Cg ) alkyloxycarbonyl , 
or -N- (C^-Cg ) alkylcarbamoyl is substituted 
with -OH, -NH2/ or -NAB, where A and B are as 
defined above; or 
Y is -D-E-F and F is 



and R-^ is 

1 , 1-difluoro (C-L -Cg ) alkyl , -Cgalky 1 , 

- (CH2 )n"N-piperidinyl, - (CH2 ) n'^P^P^^^^^^V^ ' 

- (CH2 )n -pipers 2 inyl [N4- (C^-Cg ) alkyl ] , 



30 




35 



H 



H 
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40 - (CH2)n-N-pyrrolidyl, - {CH2 ) j^-pyridinyl, 

- ( CH2 ) n~^~ iniidazoy 1 , - { CH2 ) jj-N-morpholino , 

- (CH2 ) j^-N-thiomorpholino, 
-CH=CH- (C]L-Cg ) alkyl , 

- (CH2 ) j^-N-hexahydroazepine, 

45 -(CH2)nNH2,-(CH2)nNH(C;^-Cg alkyl), 

-(CH2)nN(Ci-Cg alkyl)2, -1-oxo (C;l"^6> ^^'^y^' 
carboxy , (C^^ -Cg ) alkyloxycarbonyl , 
N- (C2-Cg)alkylcarbamoyl, and each C^^-Cg alkyl 
group of 1, l-difluoro(C^-Cg)alkyl, C-j^-Cg 
50 alkyl, -CH=CH- (Ci-Cg) alkyl, 

-1-oxo ( -Cg ) alkyl , ( C^^ -Cg ) alkyloxycarbonyl , 
or -N- (C^-Cg) alkylcarbamoyl is substituted 
with -OH, -NH2, or -NAB, where A and B are as 
defined above. 

68. A conpound according to Claim 1 wherein 
X is -D-E-F; 

Y is -SR^, -OR^, or -NHR^ ; 
and R^ and R^ are - {CH2)n-N-piperidinyl, 
5 - (CH2 ) j^-N-piperazinyl , 

- ( CH2 ) n-Ni -piperaz iny 1 [N4 - ( -C g ) alkyl ] , 
-(CH2)n-N-pyrrolidyl, - (CH2 ) n-PY^^i^^inyl, 

' ~ -~( CH2Tj^-N"-lmidazoyl7 ~-~(CH2 )^=^iinidazoyi ; 

- (CH2) n"N-niorpholino, 

10 - (CH2)n-N-thioinorpholino, 

- (CH2 ) j^-N-hexahydroazepine or substituted 
C^^Cg alkyl, wherein the substituents are 

t 

15 selected from -OH, -NH2 , or -N-B, A and B are 

independently hydrogen, C^^-Cg alkyl, 

- ( CH2 ) , - {CH2 ) n-N-piper idinyl , 

- ( CH2 ) j^-N-piperazinyl , 

- ( CH2 ) n'^i -piperaz iny 1 1 N4 - ( -C g ) alkyl ] , 
20 -(CH2)n-N-pyrrolidyl, - (CH2)n-N-pyridyl, 

- (CH2)n""i"^i^^2^y^ or - {CH2 ) n"N-imidazoyl ; or 
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Y is -D-E-F; 

X is -SR^, -OR^, or -NHR^; 

and R^ and R^ are - (CH2 ) j^-N-piperidinyl , 

- (CH2 ) j^-N-piperazinyl, 

- { CH2 ) n-N^ -piperazinyl [N4 - ( -Cg ) alkyl ] , 

- (CH2 ) j^-N-pyrrolidyl , - (CH2 ) j^-pyridinyl , 

- (CH2 ) j^-N-imidazoyl , - (CH2 ) j^-imidazoyl , 

- (CH2 ) n-N-morpholino, 

- ( CH2 ) n"^" thiomorpholino , 

- (CH2 ) j^-N-hexahydroazepine or sxibstituted 
C^^-Cg alkyl, wherein the substituents are 

t 

selected from -OH, -NH2 , or -N-B, A and B are 
independently hydrogen, C^^-C^ alkyl, 

- ( CH2 ) , - ( CH2 ) j^-N-piper idinyl , 

- { CH2 ) j^-N-piperazinyl , 

- {CH2 )n-N^-piperazinyl [N4- (C^^-Cg ) alkyl ] , 

- {CH2 ) n-N-pyrrolidyl , - (CH2 ) j^-N-pyridyl , 

- (CH2 ) j^-imidazoyl, or - (CH2 ) ^^--N-imidazoyl . 

69. A compound according to Claim 18 wherein 
X is -D-E-F; 

Y is -SR^, -OR^, or -NHR^ ; 

and and R^ are - (CH2 ) j^-N-piperidinyl , 

- (CH2 ) j^-N-piperazinyl , 

-(CH2)n"Nl"PiP^^^2:inyl[N4- (C^-Cg ) alkyl] , 

- {CH2 ) j^-N-pyrrolidyl, - (CH2 ) n-Py^i^^i^yl* 

- (CH2 ) j^-N-imidazoyl, - (CH2 ) j^-imidazoyl, 

- (CH2 ) j^-N--morpholino, 

- ( CH2 > n"^*" thiomorpholino , 

~ (CH2 ) jj-N-hexahydroazepine or siabstituted 
C^^-Cg alkyl, wherein the substituents are 

t 

selected from -OH, ~NH2 , or -N-B, A and B are 
independently hydrogen, C^-Cg alkyl, 
-(CH2)nOH, - (CH2)n--^^-Piperi^i^y^' 
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- {CH2 ) ^-N-piperazinyl , 

-(CH2)n-Ni-piperazinyl[N4-(Ci-C5)alkyl] , 
20 -(CH2)n-N-pyrrolidyl, - (CH2 ) n-N-pyridyl , 

-(CH2)n-iniidazoyl or - (CH2 ) n-N-imidazoyl ; or 

Y is -D-E-F; 

X is -SR^, -OR^, or -NHR^ ; 
and R-^ and R^ are - (CH2) jj-N-piperidinyl, 
25 - (CH2)n"N-piperazinyl, 

- (CH2 ) ^-l^i -piperaziny 1 IN^ - { C ^ -Cg ) alkyl ] , 
" <CH2 ) n-N-pyrrolidyl, - (CH2 ) ^-Pyridinyl, 

- {CH2 )n~N-imidazoyl, - (CH2 ) ^-iinidazoyl , 

- (CH2 ) j^-N-morpholino, 

30 - (CH2) j^-N-thiomorpholino, 

- (CH2 ) n"N"h^^^^y'^^c>azepine or substituted 
C-|^-Cg alkyl, wherein the substituents are 

t 

35 selected from -OH, -NH2, or -N-B, A and B are 

independently hydrogen, C^-Cg alkyl, 
-(CH2>nOH, -{CH2)n-N-piperidinyl, 

- (CH2 ) jj-N-piperazinyl, 

- (CH2 ) n-%-P^P^^^2inyl [N4- (C^^-Cg ) alkyl] , 
40 -(CH2)n-N-pyrrolidyl, - (CH2)n-N-pyridyl, 

- (CH2 )n~i^id^zoyl, or - (CH2 ) jj-N-imidazoyl . 

70. A compound according to Claim 30 wherein 
X is -D-E-F; 

Y is -SR"^, -OR^, or -NHr3; 

and R*^ and R^ are - {CH2 ) n"N-piperidinyl, 
5 - (CH2) jj-N-piperazinyl, 

- (CH2 ) n"Ni-piperazinyl [N4- (C^-Cg) alkyl] , 

- ( CH2 ) i^-N-pyrrolidyl , - (CH2 ) j^~pyridinyl , 

- (CH2)n'-N-imidazoyl, - {CH2 ) j^-imidazoyl, 

- {CH2 ) y^-N-morpholino, 

10 - {CH2 ) y^-N-thiomorpholino, 

- {CH2 )n"N-hexahydroazepine or substituted 
C^^-Cg alkyl, wherein the substituents are 
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15 selected from -OH, ~NH2 / or -N-B, A and B are 

independently hydrogen, ^i^Cg alkyl, 
- ( CH2 ) , - ( CH2 ) n^N-piper idinyl , 

- (CH2 ) j^-N-piperazinyl, 

- ^ ^^2 ) n~^l -Piperazinyl [N4 - ( -C5 ) alkyl ] , 
20 ~ (CH2 ) n-N-pyrrolidyl - (CH2 ) ^-N-pyridyl , 

- (CH2 )n-iniidazoyl or - (CH2 ) n-N-imidazoyl ; or 
Y is -D-E-F; 

X is -SR^, -OR^, or -NHR^ ; 
and R-^ and R^ are - (CH2 ) ^'N-piperidinyl , 
25 - (CH2 ) j^-N-piperazinyl , 

- ( CH2 ) n'N^L -Piperaz inyl [N4 - ( C-^ -C5 ) alkyl ] , 

- {CH2 ) n-N-pyrrolidyl, - (CH2 ) ^^-pyridinyl , 

- (CH2 } j^-N-imidazoyl, - (CH2 ) j^-imidazoyl , 

- ( CH2 ) j^-N-morpholino , 

30 - (CH2 ) n~N-thiomorpholino, 

- (CH2 ) j^-N-hexahydroazepine or substituted 
C^j^-Cg alkyl, wherein the substituents are 



t 



35 selected from -OH, -NH2 , or -N-B, A and B are 

independently hydrogen, C^^-Cg alkyl, 

- (CH2 ) nOH, - (CH2 ) n-N-piperidinyl ; 

- (CH2 ) jj-N-piperazinyl , 

- { CH2 ) n -piper az inyl [ N4 - ( C^^ -C 5 ) alkyl ] , 
40 - (CH2 ) n-N-pyrrolidyl , - (CHj ) j^-N-pyridyl , 

- (CH2 ) j^-imidazoyl, or - {CH2 ) j^-N-imidazoyl . 
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Boxt 1 Observatioiis ^^yhcrc certain ciaams were found unsearchable (Continuation of item 1 of first sheet) 
This International Search Report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons: 



1 



m 

because they relate to subject matter not required to be searched by this Authority, namely. 

Remark: Although clalra(s) 39-44. 49-57 ^ . . . , 

Is(are) directed to a method of treatment of the huraan/anlmal 
body, the search has been carried out and based on the alleged 
effects of the coropound/coreposltlon. 

^ SSuse^cy relate to parts of the International Application that do not comply with the prescribed requirements to such 
on extent thai no meaningful International Search can be carried out. speciTically: 



I I Clai 



h^kV^y ore dependent datms and are not drafted in accordance with the second and third sentences of Rule 6.4(a). 



Bosc no OliQervationfl where unity of invention is loctting (Concinuailion of item 2 of first sheet) 
This International Searching Authority found multiple inventions in this iniemaiionaJ application, as follows: 



I. r~| As oil required additional search fees were timely paid by the applicant, this International Search Report covers all 
■ 1 searchable claims. 

.2. r~] As all searchable claims could be searched without effort justifying an additional fee. this Authority did not invite payment 
of any additional fee. 



3 I 1 As only some of the required addiUonal search lees were timely paid by the applicant, this International Search Report 

I 1 covers only those daims for which fees were paid, specifically claims Nos.: 



4 I I No required additional search fees were timely paid by the oppbcant. Consequently, 
* ' restricted to the invention first mentioned in the claims; it is covered by daims Nos. 



this International Search Report is 



Remortt on Protest []J The additional search fees were accompanied by the applicant's protest. 

[ [ No protest accompanied the payment of additional search fees. 
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